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CHAPTER 
1 
SUMMARY OF COMMANDS 


1.1 Type of Command 


Them are two types of command in the DXY~ 1000 series, and they can be selected by DIP 
switch. 


'DXY~GL commands 
These are one~leller character commands which, because of their mutual independence, rarely 
influence each other and can be easily used to create drawings. 
They can be executed by calling RD~GL I 
commands. 


'RD~GL I 
commands 
These are two~letter character commands that have been systematically designed to move the 
plotter efficiently. This command group possesses a high degree of flexibility because each of 
its commands has the capacity to make a precise setting of an individual plotter movement. 
Please read section "2.2 DXY~GL Command Explanation" in Chapter 2 and section "3.9 RD~GL 
I 
Command Explanation" in Chapter 3 for the command functions of these two command 
systems. 


Incidentally, support is provided for those device control commands that are effective only with 
a serial interface IRS-232CI. Device control commands are valid in either the DXY~GL Or RD~GL 
I command systems. Please refer to Chapter 5 "Information about interface" for detailed intor~ 
mation on the device control commands. 
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1.2 Method of Using Commands (BASIC) 


This section will cover those features that are commOn to both command systems (DXY~GL and 
RD-GL II 


Note: 
·The following examplos employ the BASIC language. Make any necessary modificatioos for 
your particular hardware or version 01 BASIC. 
'AII character codes (ASCII codes) use decimal notation. 
·CHR$(character code) designates a character code. 
'IESC]CHR$(27) or IESC] dflslgnates a control character. 


(i)Whon sending commands from the computer to the plotter using the BASIC language, two 
types of connection may be used: 


~)arallel and serial interface. The following examples show the BASIC format for each of these 
two connections: 


LPRINT 
"PA5000,5000;" 


PRINT #1."PA5000.5000;" 


IParallel connection) 


(Parallel, serial connectiOn) 


In case of a serial coonection, it is necessary to match the communications conditions (baud 
rate, data bit length, stop bit and parity) with the plotter and to open a port to the RS-232C 
with the "OPEN" command. 


@The parameters can be changed with variables. For example,thfJ paramoter in this statement 


10 LPRINT 
"PAI000.2000;" 


may be changed with variables as follows: 


10 X=I000.Y=.2000 
20 
LPR INT 
11 PA II ; X; H 
, 
H ; Y; it 
; 
1I 


Line 20 can also be written in the following ways: 


20 
LPRI NT 
"PA"; X;" 
"; Y;"; 
separation with space instead of comma 
2 0 
LPR I NT 
"PA"; X. Y; " ; " 
separation of variables with comma 
20 
LPRI NT 
lirA IIX, Y"; I' 
omission of semicolon between cornrnand and 
variables 


FurthfHrnore, character parameters can be written as follows: 


10 B$""ABCDabcd" 
20 
LPHINT 
"LB";B$;CHH$(3l 
ABCDabcd 
Fig. 1-1 


Fig. 1-2 
10 X=1000.Y=2000 
20 
LPRINT 
"LB";X;Y;CHR$(3l 
1000 
2000 


These formats may differ depending on the palticular computer l)r BASIC language in use. 
Please consult your computer or BASIC manual as needed. 
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1.3 Coordinates 


In the coordinate system of Fig. 1-3, the longer side of the paper is the X axis the shorter side is 
the Y axis. A single point on a plane is designated by the values assigned to X and Y, such as 
11000,20001. 


approx. lOmm 


;"" 


1, 
I 
I, 


I It~ 


y 
I 
X 
r m-rr 
= -11- 
approx. 15mm 


The maximum plotting area (the area where plotting is possible) varies depending on the paper 
size standard and paper size setting, which are both set with the DIP switches, and the expand 
rnode selection. 


When selecting the DXY-GL cornrnanads by DIP switch, the size of the maximum plottino area in 
plotter coordinate units 10.1 mm or 0.025mml does not change, but the units will be different. 


O.025rmn unit 
0."1 mm unit 


A3 
116158,110401 
(4039,2760) 


O.025mm unit 
O.lmm unit 
A4 111040,77211 
12760,19301 


Fig, 1-4 


ANSI 


O)IP SW 1· 1') O~·J) 
I 
r 
_ 
__ 
--~-~- B 
I I 


~ - 
OL 
C 
0 
- 
C 


M 
- 


~ zg 
11 
I 
11 
00 
I 


~~ ( 
i 
I 


~l!~~~O~=cJL=J 
1---, :~:~ 10.0mm (0393 inch) 


--: 
i,.......-15.0rnm (0.590 inch) 
Fig. 1-5 


1-3 


O,025rnrn unit 
0, lmm unit 
116640,103651 
14160,25911 


O.025mm unit 
O.lmrn unit 


(10365,7B621 
(259-1,1990) 


IDIP SW H;) ONI 


EXPAND 


O.025mrn unit 
0.1 mm unit 
,--------- 
,-----117272, 118801 
14318,29701 


10,01 
Fig, 1,6 


.Absolute Coordinates and Relative Coordinates 


Ther~ ar~ two methods to specify a coordinate: (1) absolute coordinates, which represent a 
specified point by its distance from the origin 10,01 and 121 relative coordinates, which repre, 
sent a specified point by its distance from the current position. For instance, line 20 in Exam, 
pie 1,1 plots a straight line in absolute coordinates. 


[EXAMPLE 1,11 


10 LPRINT "MI00,200;" 
20 LPRINT "D400,800;" 


If relative coordinattls are used here, line 20 must be rewritten as follows: 


20 LPRINT "1300,600;" 


• 1400,8001 
Absolute coordinate 


1300,6001 
Relative coordinntc 


• 
1100,2001 
Absolute coordinate 


Fig. 1-7 


The I command performs straight line plotting in relative coordinates. Since the pen position in 
line 10 is 1100,200), an I command with the relative coordinate 1300,600) for the distance 
from the current position will plot up to the absolute coordinate 1400,800). 
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CHAPTER 2 
DXY-GL 


2.1 Summary of DXY-GL 


DXY~GL commands are mutually independent and rarely intluence one another, thus making it 
easy to do plotting. There are 22 commands. 
They can also be used by calling the 
RD~GL I command . 


•The following examples employ the BASIC language. Make any necessary modifications for 
your particular hardware or version of BASiC. 
'AII character codes IASCII codesI use decimal notation. 
'CHR$lcharacter cOdel designates a character code. 
·[ESCJCHR$I271 or [ESCJ designates a control character. 


2.1.1 Format of DXY-GL Commands 
The DXY~GL command format comprises the followieg four elements: 


Parameter 
Terminator 


Omission permitted 
Omission not pennitted 


Command 
Delimiter 
,, 
I, 


j---- 
-----r--~r_-_--_-...L__. 


Fig. 
2~' 


.Command 
This instructs the plotter what sort of operation and setting to perform. It uses a single up~ 
per or lower case character. In the exarnple of Fig. 
2~ 1, it instructs the plotter to draw a 


straight line from the current pen position to the coordinate that is specified in the 
parameters that fOllow the command . 


• Parameter 
This consists of coordinate values, characters and the like which are needed by com~ 
mands. In the oxample of Fig. 
2~ 1, the command to draw a straight line up to coordinate 
500,500 uses parameters to designate the coordinate values. 


2-' 


There are three kinds of command: 11) a commaocl without a parameter, (2) a command 
that requires a paramoter and (3) a cornrYlflnd with a parameter which can bE-') or-nitted. 
The parameter' s meanin~l and range varies depending on the command. The + si~jn of a 
numerical value parameter, such asacoordinate value, may be omitted. For commands 
whose paramr)ter may be omitwd, the default value of the parameter will bEl set if it is 
omitted. Depending on tlw cornrnand, even useless parameters may sometimes mquire a 
dummy value. 


IiIDelimiter 


This is a divieJt:Jr between command and parameter or pararneter and paramntm. 
Either Cl space or a "," may be used as a delirniter. The + or - 
signs of the pdf2uneter 


may be substituted for thorn. 
The delimiter between Cl command and Cl parameter may be ornitted, but that between 
parameter and pararneter cannot be omitted. It does not rnatter how many delimiters are 
used or where. 
This manual uses the following standard format: 
D500,500 


.Terminator 
This marks the end of a command. If another command follows in succession, theter- 
minator may be omitted, but not on any other occasion. [CR]ICHR$(13))ILFIICHR$11O)) 
is used. 
In the case of 8ASIC, executing the command in line 
will automatically transmit the 


data row in line @ from the Centronics port (parallel printer portl. 


Cl) 
LPRINT 
"M1000.1000" 


M III 


2.1,2 The Plotter Unit 
When using DXY-GL commands, the plotting unit can be selected. The plotting unit is the 
actual length of 1 unit in the coordinate parametm. That is, if you Wish to specify El distance 
of 1mm, input 10 when 1 pklrameter unit is 0.'1 mm, and input 40 when 1 parameter unit is 
0.025mm. 
However, a pararneter WhOSE: unit is expressedvvith "mm" Or "(1b" will have no multiplying 
dfcct on the plotting unit. 
If RD-GL I commands have been set with the DIP switch, only 0.025mm can be selected 
for the plotting unit. But if the 0.1 mm unit is selected with the DXY-(,L command and then 
executed by calling RD-GL I 
with the" 1\" command, 0.1 mm units are available for use.· 
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2,2 DXY-GL Command Explanation 


A 
[ Circle Center 


.FORMAT 
Ax,Y 


lIlPARAMETER RANGE 


~32708.0000 to +327074999 


.RELATED COMMANDS 
G, K 


.EXPLANATION 
Sets the conter coordinates for circles and arcs using the x and y parameters. All coordinates are 
absolute coordinates, and parameters must be in the range 
~32708.0000 to +32767.4999. 
Tbe "+" sign may be omitted. If a parameter outside tbe range is specilied, it is ignored and tbe 
previous value SGt with the A cornmcmd remains valid. 
When coordinates are set witb this command, tbr,y are valid until powor is switched OFF or they 
are set again. With the use; of the G and K commands in particular, specification of parameters 
exceeding the effective plotting area may be r05ult in nothing being drawn at aiL 
If the A command is not exocuted, the G and K commands will draw a circle or circular "He 
around the center 10,01 . 


• EXAMPLE 
LPRINT 
"A 1500,1500" 


B 
[ Line Scale 


.FORMAT 
Be 


4IlPARAMETER RANGE 
o to 327074999 


4Il DEFAULT VALUE 
"880" 


.RELATED COMMANDS 
L, /\ LT 
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• EXPLANATION 
Sets pitch for dotted lines, single dot-dash lines, and double dot-dash lines. 


L5 


14 


l:J 


L2 


L1 


L-2 


10-1._0._,I 


----- 
----- 


L-5 
-_. ~ ..... _------------- 


Fig. B-1 


As 
0. is an integer value where 0<0. ;:;;32767.4999, specification of a parameter larger than 
the line length will result in the plotter drawing a solid line. 
When a nogative parameter is specified with the L command, pitch is adjusted so that an integer 
value number of patterns is drawn in the plotting area. This will result in dimensions which differ 
slightly from the specifications. 
The default value is 
0.. =80. 
When the pitch is sot with this command, it is valid until power is switched OFF or the B or A LT 
command is used to set a new pitch . 


• EXAMPLE 


10 
' ••• 
"B" 
COMMAND ••• 


20 LPRINT "M1300.2200" 
30 FOR 1=20 TO 100 STEP 20 
40 
LPRINT "L2" 
5 0 
LPR I NT 
"B"; I 
- 
Sets the pilCh. 
60 
LPRINT "PP=";I 
70 
LPRINT "11000,0" 
80 
LPRINT "R-1145,-200" 


90 
NEXT 
I 


100 LPRINT "B80" 
110 LPRINT 
"1I" 
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This loop is executed five times. 


C 
I_C_ir_c1_e 
_ 


_ FORMAT 
ex,v,r,1I1 ,112 I,lId) 


_PARAMETER RANGE 
x,V,r 
-327680000 to 32767.4999 
111,112 
-3276r to +3276r 


lid 
l' to 179.9999' 


_RELATED COMMANDS 
L,B,"LT 


_ EXPLANATION 
Draws circles and arcs centered on the specified coordinates (x,V). Parameter r is the radius of 
the circle or arc. X,V, and r must be within the range -32768.0000 to +32767.4999. 11'1 is the 
start angle and 112 is the completion angle, and /11 and 112 must be in the range -3276r to 
+3276r. The "+" sign mav be omitted. 
When 111 <112 the circle or arc is drawn counterclockwise, and when 111 >112 the circle Or arc is 
drawn clockwise. 
Specification of the parameter lid enables the drawing of a polVgon. lid must be in the range l' 
to 179.9999", so that specification of lid as 60" will result in the drawing of a hexagon, and 
specification as 45" will result in the drawing of an octagon. When lid is omitted, the default 
value is 5' . When a large circle or arc is drawn, specification of lid as 5" or less permits drawing 
of a circle or arc with higher resolution. 
lid is changed to an integer in order to divide 1/11 -(12) equallv. 


_EXAMPLE 
10 
' *** 
"C" 
COMMAND *** 


20 LPHINT "C500,1500,300,0,360" 
30 LPHINT "C500,1500,200,360,0" 
40 LPH1NT 
"1-1" 


50 END 


300 
(pO 


".'(lO) 
Llfle 30 ) 
(SOO, '" 
• 


Fig. C-1 
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'11I1 < 112:Counterclockwisel 


, 
11I1 >112:Clockwisel 


i Line 20 


D 
I_D__ra_W 
_ 


.FORMAT 
D x1 ,y1 ,x2,y2 ... xn,yn 


.PARAMETER RANGE 
- 32768.0000 to + 32767 .4999 


_RELATED COMMANDS 
L, S, ALT 


• EXPLANATION 
Draws lines (starting at the current pen positionl between points Ix1 ,V'I I, (x2,V21 ... (xn,vnl. All 
coordinates are absolute coordinates and anv number of coordinates mav be specified in the 
form 
(x coordinate, V coordinatel. 
Parameters must be in the range 
~32768.0000 to 
+32767.4999, and decimal fractions are rou~ded up or down to the nearest integer. The" +" 
sign maV bo omitted. If a parameter outside the range is specified, if no parameter is specified, 
or if only one parameter is specified, an error occurs. 
If an odd number of parameters (3 or more) has been specified, the pairS of parameters are ex- 
ecuted in sequence but the last odd parameter results in an errOr. 
If the specified coordinates are within the plotting area, the pen will move as specified. 
However, if they are outside the plotting area, the pen will move to the edge of the plotting area 
and then be raised . 


• EXAMPLE 


10 
' *** "0" 
COMMANO *** 
20 LPRINT 
"00,1000,1000,1000,1000,0,0,0" 


30 LPHINT "H" 


10, 10001 
{lOOO, 10001 


10,~0;1-~-::===:----(lllOotOO.01 


Fig. D-' 


2-6 


'-----__E 
IL_R_e_la_t_iv_e_c_ir_c_le 
~~ 
~_ 


.FORMAT 
Er,Ol,1l2 I,lld} 


.PARAMETER RANGE 
r 
-32768.0000 to +32767.4999 


111 ,1l2 
-32767" to +32767" 
Od 
l' to 179.9999' 


.RELATED COMMANDS 
L,B,I\LT 


.EXPLANATION 
As with the C and G commands, the Ecommand draws circles and arcs. They are drawn starting 
from the current pen position. This enables drawing of a number of joined circle or arcs. 
Parameter r is the radius of the circle Or arc and must be within the range -32768.0000 to 
+32767 .4999. 
111 is the start angle and 112 is the completion angle, and III and 112 must be in the range 
-32767' to +32767". 
The" +" sign may be omitted. 
When III <1l2 the circle or arc is drawn counterclockwise, and when 111 >112 the circle or arc is 
drawn clockwise. 
Specification of the parameter lid enables the drawing of a polygon. lid must be in the range 1" 
to 179.9999", so that specification of lid as 60' wilt result in the drawing of a hexagon, and 
specification as 45' will result in the drawing of an octagon. 
When Ild is omitted, the default value is 5" . When a large circle or arc is drawn, specification of 
lid as 5" or less permits drawing of a circle or arc with higher resolution. 
lid is changed to an integer in order to divide 1111 '-il21 equally. 


90" 


270' 


01<112 


"180" or - 180" 


Fig. E·1 
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270" or --gct 


~ 270" Or 90~ 


(J l)fJ2 


O' 


G 


.EXAMPLE 
10 
' *** "E" 
COMMAND *** 
20 LPR1NT "M1500,1500" 
30 FOR 1=0 TO 330 STEP 30 
40 
LPRINT "E200,";I;",";360+1 


50 
NEXT 
1 


60 LPRINT 
"H" 


Fig. E-2 


I A + Circle 
] 
----'--.- - - - ~ - 


OFORMAT 
Gr,1I1,1I2 Clld) 


.PARAMETER RANGE 


~327680000 to +32767.4999 
111,112: 
-32767' to +32767' 


lid 
1 


0 to 179.9999 


0 


.RELATED COMMANDS 
A,L,B,ALT 
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.EXPLANATION 
This command will draw a circle Or arc from a center specified by the A command. 
Parameter r is used to specify the radius of the circle or arc and must be in the range 
-32768.0000 to +32767.4999. If a ""gative parameter is specified, the drawing start posi- 
tion 10° 1 is set at the same position as when a positive parameter is specified (180" I. 
01 
is the start angle and 02 is the completion angle, and 01 and 02 must be in the ranqe 


~3276T to +327670. The "+" siqn may be omitted. 
When 01 <02 the circle or arc is drawn counterclockwise, and when 01 >02 the circle or arc is 
drawn clockwise. 
Specification of the parameter Od enables the drawinq of a polyqon. Od must be in the ranqel" 
to 179.9999", so that specification of Od as 60" will result in the drawinq of Cl h"xaqon, and 
specification as 45" will result in the drawing of an octagon. 
WhfJn Od is omitt"d, the default value is 5" . 
When a larqe circle or arc is drawn, specification of Od as 50 or less permits drawinq of a circle or 
arc with hiqher resolution. 
This command is iqnored when a parameter exceedinq thc relevant ranqe is specified. 
(id is chanqed to an inteqer in order to divide 1111 ~(i21 equally. 


(j1 <02 


La, 


Fig. G-1 
r 
o 


.EXAMPLE 


10 
' *** "A","G" 
COMMAND *** 


20 LPIlINT 
"A500.1500" 
- 
Sets the cOOld,nates 01 the center to (500,1500). 
30 LPIlI NT "G500/0, 360" - 
Draws a circle with a radius of 500 at the center 


40 
LPIl I NT 
"H" 
coordinates (500,15001. 


500 


"A bOO.1 bOO" 


Fig. G-2 


H 
I_H~o~m_e 
~ 
~ 
_ 


.FORMAT 
H 


11 EXPLANATION 
If the pen carriage has the pen, it returns the pen to the pen stock and then moves to the view 
position . 


• EXAMPLE 


10 
' *** 
"H" 
COMMAND *** 


'20 OPEN "LPT1:" 
AS #1 


30 PRINT #I,"H" 


I Relative Draw 
------ 


.FORMAT 
IIIxl ,IIyl ,IIx2,IIy2, ... IIxn,IIyn 


.PARAMETER RANGE 
-32768.0000 to +32767.4999 


.RELATED COMMANDS 
L, B, /\LT 


_EXPLANATION 
Draws a straight line from the current position to a point specified with the x and y increments 
{IIxl ,IIyll and then draws another straight line from the resultant position to a point specified 
with the next x and y increments {IIx2,IIy21. 
All coordinates are relative coordinates and any number of coordinates may be specified in the 
form (x coordinate increment, y coordinate increment). 
Numeric values 
Hlilt 
represent 
movement 
in 
the 
X to 
Y area 
from 
~32768.0000 to 
+32767.4999 (world coordinates) are effective as parameters, and decimals are rounded up or 
down to the nearest interger. The" + " sign may be omitted. If the specified coordinates full out- 
side the world coordinates range, the following action cannot be guaranteed. 
If a parameter outside the range of ~32768.0000to 32767.4999 is specified, if no parameter 
is specified, or if only 1 parameter is specified, an error occurs. If an odd number of pararneters 
(3 Of more) has been specified, the pairs of paramotCHS will be executed in sequence but the last 
odd parameter will cause an error. 
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.EXAMPLE 


10 
' ••• "I" 
COMMAND ••• 
20 LPRINT "10,1000,1000,0,0,-1000,-1000,0" 
30 LPRINT "H" 


Relative coordinate (1000,O) 


Fle!ative coordiante (0,1000) 


10,10001 


10,01 


I 1000, 1000I 


Relative coordinate (0,- WOO) 


11000,01 


Relative coordinate 
(~1000,0) 


Fig. }·1 


L-__J 
I_p_e_n_c_h_a_n_g_e 
_ 


.FORMAT 
.1n 


.PARAMETER RANGE 
o to 8 


.DEFAULT VALUE 
".11" 


.RELATED COMMAND 
ASP 


.EXPLANATION 
Returns the current pen to its pen stock, replaces if with a different pen, and then returns to the 
position prior to execution of the cornrnand, When the current pen is specified, the pen carriage 
does not rnove. An error occurs if a pararneter other than 0 to 8 is specified. When this corn- 
mand is not executed but the drawing command is executed using the default value, n = 1, the 
plotter will automatically draw with the NO.1 pen. When "JO" is eX(lcuted, the pen carriage will 
return the current pen to the pHr' stock and take no other until the next pen is specified. 
Wllen the J command is executed, the pen carriage will change pnl1s and return to its original 
coordinate position. 
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.EXAMPLE 
10 
• 
>!<** "J" 
COMMAND 
>!<>!<>!< 


20 
FOR 1=1 
TO 
8 
30 
LPRINT "J";1 
40 
LPRINT "M0,";1*100 
50 
LPRINT "11000,0":LPRINT "P PEN No,";1 
60 
NEXT 
1 
70 LPRINT "J0" 


____________ PEN No. 8 
------- 
PEN No. 7 


~------- 
PEN No. 6 
------- 
PEN No. 5 
-----------_ PEN No. 4 
----- 
PEN No. 3 
_____________ PEN No. 2 
_____________ PEN No. 1 


',Each pen draws a straight line, 


K 
I_A_+_% 
---" 


.FORMAT 
Kn,Q1,Q,2 


.PARAMETER RANGE 
n 
-9101 to +9101 


01,02 
-32768.0000 to 32767.4999 


.RELATED COMMAND 
A, G, L, S, I\LT 


_EXPLANATION 
Draws segment and indication lines for circles and arcs drawn with the A and G commands. 
This command is only valid when the A command has been executed. 
Parameter n specifies the angle for the segment line, the top of the circle being 0% (90~ I and 
One revolution being equivalent to 100% (360' I. Specification must be within the range 


~9101% to +9101%. The "+" sign may be omitted. 
Specification of parameter n as a positive value results in the lines being drawn clockwise, and 
specification as a nogative value results in the lines being drawn counterclockwise, from the out- 
side to the inside of the circle and of the specified length. 
Parameter 
r. 1 specifies the distance of the find of the segment or indication lines from the 
center and must be in the range -32768.0000 to +32767.4999. 
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Fig. K-l 


Q2 specifies the distance from the center of the circle at which the segmentation or indication 
line begins, Q 1 specifies the distance from the center of the circle to the end of the line. 
These lines are drawn in accordance with the value IQ 1- Q2). With Q 1=circle radius andQ 
2 =0, segmentation lines are drawn from the center to the periphery of the circle. If 
Q1 is 
specified as being larger than the circle radius, and 0 <Q 2<circle radius, indication lines are 
drawn from inside to outside the circle. 


LPHINT "K 0,-500,0" 
C.I ~5()O 


C 1~-500 


Fig. K-2 


Q. 1 andQ 2 may be specified as negative values. In such a case, drawing is from the 180' posi- 
tion as with a positive value. For example, when a negaflve value is specified for a circle of radius 
500 drawn with the A and G commands, the following is drawn. 
e1 is drawn starting with a position of n= 50 1270'), which is 180' from n= 0 190'). 


LPRINT "K 0,-500,500" 


Fig. K-3 


Since r 2 is specified as 500, the plotter draws the value le 1·- e21 that is, a line of length 
1000 
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4'-~~Reads the data in B. 


LPH1NT 
"K 0,500,-500" 


/~~ 
( 
It ) 


'",-___. 1 - - ~ 


Fig. KA 


A line of length 1000 I (! 1- 
(2) is drawn from the 0% drawing start position. 


10 LPRINT 
"K 15,700,300" 
11 
LPH1 NT 
"P 
ABCD" 
12 
LPRINT 
"H" 


ABeD 


./ 


Fig. K-5 


By setting Q1> the radius of the circle, 0< Q2 and 02<radius of the circle, a segment line 
can be drawn from the cenwr to the circumference of the circle. This is used to draw pie graphs, 
the characters explaining the graph then being drawn with the use of the P commene!. 


.EXAMPLE 


100 
' *** 
"K" 
COMMAND *** 


110 
LPH1 NT 
"A2500, 1000" • 
Sets the coordinates of the center to 
120 
LPH1NT 
"G500,0,360"_________.12tiOO,1(00),. 
.' 
" 


130 
A= 0 
Draws a crrc.e With 
Cl radius of ,)00. 


140 
FOR X=l 
TO 
5 
150 
READ 
B 
160 
A=A+B 
170 
LPR1 NT 
"K"; A; ",500, 0"-Draws segment lines in the circle at 
180 
NEXT 
X 
the A% position. 


190 
LPRINT "H" 


200 
DATA 35.25,20,15.5 
210 
END 
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95o/i:.,~~1..,00_'I1_"~ 


5% 


80% 


, A 2500,1000" 


1'<:---- 50D ---I 0' to 360' 


25% 


60% 


*80 careful of the position at 0" to 360~ dogrees. 


Fig, K,6 


l 


.FORMAT 
Lp 


I Line Type 


.PARAMETER RANGE 


~5 to +5 


.DEFAULT VALUE 
"L 0" 


.RELATED COMMANDS 
D, I, C, E, G, K, T, B, liLT 


.EXPLANATION 
This command specifies the type of line, 
It will only change the type of line to be drawn with the straight line commands D and I, the circle 
commands C, E and G, the 500ment line cornmanrJ K and the hatching command T, 
The following 11 line types rnay be selected with p= -5 to 5, 
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p 


s 


4 


3 


2 


o 


-1 


-4 
---- 


Line type 


----- 


1 
Start and end position when parameter is a negativo value 


-5 
- 
- 
- --- - 
- --- - 
- --- - 
- 
- 


Fig. L-l 


The start and end positions of the line will diff'" depending on whether a positive or negative 
value is specified. 


I 
Start position when parameter is a positive value 


Fig. L-2 


If, for example, a rectangle is to be drawn with single dot-dash lines, specification of the positive 
parameter Ip=3l causes the end positions of the lines to vary depending on the line lengths to 
be drawn, as in Example 1 below. Therefore, specification of the negative parameter (p= '-31 
will properly adjust the start and end points of the drawing according to the line lengths, as in Ex- 
ample 2 below. In such cases the pitch may differ slightly, but when plotting circles Or hatchin(J 
with broken or single dot-dash lines, the uniformity of the start and end points produces a more 
attractive result. 


Example 1 
L 


Fig. L-3 
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p=-3 


Example 2 


If a parameter outside the range ~ 5 to 5 is specified, it is ignored and the previous value re- 
mains valid. 
The initial value of p=O produces a solid line. 
The "8" command (dotted line pitch specification) may be specified anywhere in the program. 
When a line type is set with this command, it is valid until power is switched OFF or the L or 1\ LT 
command is used to set a new parameter. 


_EXAMPLE 
10 
' *** 
"L" 
COMMAND *** 


20 LPHINT 
"M0,1200" 
30 FaH 1=-5 
TO 5 


4 0 
LPR I NT 
"L",' I 
S 
f 
~" peei ies the line type. 
50 
LPRINT 
"PP=ll: I 


6 0 
LPR I NT "11000.0" 
~ Draws a straight line of 1000 in the 
70 
LPRINT "H-1120,100", 
X direction. 
8 0 
NEXT 
I 
"Moves - '1120 in the X direction and 
.. 


90 LPRINT 
"11" 
100 in the Y dimction wi1l1 the pen up. 


This loop is executed 6 tirnes. 


----------------------------- 


P~l 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
- 
- 
- 


P~~l 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 


p~ --2 


P~-4 


Fig. LA 
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M 
I_M__o_v_e 
~_~_~_~~~~_~ 


.FORMAT 
Mx,Y 


ClIPARAMETER RANGE 
-32768.0000 to +32767.4999 


_EXPLANATION 
Moves the pen in the pen-up status to the point specified by the coordioate (x,yl. All coordinates 
are absolute coordinates and any number of coordinates may be specified in the form Ix coor- 
dinate, y coordinatel. Parameters must be in the range -32768.0000 to +32767.4999 and 
decimal fractions are rounded up or down to the nearest integer. The" +" sign may be omitted. 
If a parameter outside the range is specified, if no parameter is specified, or if only one 
parameter is specified, an error occurs. 


If an odd number of parameters 13 or more) has been specified, the pairs of parameters are ex- 
ecuted in sequence and the last odd parameter results in an error. 
However, if parameters are specified outside the effective plotting area but within the range of 
--,32768.0000 to +32767.49999, the pen will not move. When the processed line data is 
within the effective plotting area, the pen will again start to move correctly. 


• EXAMPLE 


10 
' .*. 
"M" 
COMMAND ••• 


20 LPRINT "M0,1000,1000,1000,1000,0,0,0" 


IQ,10001 


10,01 
It move in pen-up status. 


Fig. M-1 
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I1000,10001 


11000,01 


N 


_FORMAT 
Nn 


Mark 


IIIPARAMETER RANGE 
1 to 15 


.RELATED COMMANDS 
S, I\SI, I\SR 


IIIEXPLANATION 
The parameters n = 1 to 15 are used to draw the special symbols in the table below centered on 
the current pen position. 
After drawing is completed, the pen carriage does not move to the next poisition as is the case 
when ordinary characters are drawn. 
Only one parameter may be specified. Symbol size is specified with the S command. 


n 


Special symbol 


6 i 7 
8 


" 
9 
10 
11 
12 
, 


<!> 
I 4' i :x: 
Z 
y 
:t?l: ,* 


I 
, 


14 ! 15 


-- Returns the character size to 
the default value. 


-Draws the special symbol and 
movos 100 relative to the X direction. 


Table N-' 


However, please note that when a part of the symbol extends beyond the drawing area, that part 
will not be drawn and the symbol itself will he incomplete. 


_EXAMPLE 
10 
I *** 
IfNtl~~~~' *** 
20 
LPRINT 
"SI4":LPRINT 
"M1200,500"--SetsthesizetoI4andmoves 


30 
FOR 
1= 
TO 
15 
to coordinate 11200,500) 


40 
LPRINT 
"N";I:LPRINT 
"R100.0" 


50 
NEXT 
I 
60 
LPRINT 
"53" 


70 
LPR I NT 
"1'1" 


Fig. N-1 
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p 
I_p_r_in_t 
-- 


.FORMAT 
Pc 1 c2 ... en 


4IIlRELATED COMMANDS 
Character size 
S, I\SI, I\SR 
Character slant 
1\ SL 


Charec~rWpe 
U, I\SA, I\SS,I\CS, I\CA 
Direction 
Q, 1\ OR, 1\ DI 


GIIEXPLANATION 
Draws the content of the pararneters (chi"acters, symbols, or variables) following "P". The size 
of the chmacters and symbols drawn may be altmed with the S comrnilnd. The characters and 
symbols are drawn relative to the current pen position and the pen position is moved one space 
to the right after each character or symbol is ·drawn. 


1.6mm O.8mrh 


3.2mm 


Current pen position 
(drdwing bQSO point) 


Fig. P·l 


Position after one character or symbol is drawn 
(whon S=3 is tho dofault value) 


The characters from CHR$(32) to CHR$(126) arG listed in Appendix C "Character Set Table" and 
can be selected with RD·GL I 
commands (I\CS, I\CA, I\SA, I\SSI. 


.EXAMPLE 


10 
' ••• "P" 
COMMAND ••• 
20 LPRINT "M500,1500" 
30 LPRINT "PABCDEFG" 
40 LPRINT "H" 


ABCDEFG 


Fig. P·2 
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Q 
I Alpha Rotate 


.FORMAT 
On 


.PARAMETER RANGE 
o to 3 


.DEFAULT VALUE 
"00" 


lIlR£:LATED COMMANDS 
/\DR, /\01 


.EXPLANATION 
Sets the drawing angle for characters drawn with the "P" and "N" commands. The parameter n 
must be an integer between 0 and 3. If a value outside this range is specified, it is ignored and 
the previously specifiod angle remains valid. 
The initial value is n=0. 
The character drawing angles are as follows. 


1'1=0 


0' 


(Default value) 


n=l 


Fig. 0-1 


1'1=2 


180' 


1'1=3 


270' 


When the drawing angle is set with this command, it is valid until it is set again or power is 
switched OFF. 


• EXAMPLE 


10 
' **** 
"Q" 
COMMAND **** 


20 FOR 
1=0 
TO 3 
30 
LPRINT "MI500,I500" 


40 
LPH 1NT "Q"; 1 
'-Sets the drawing angle for characters. 
50 
LPRINT "P 
Roland" 


60 NEXT 
1 
70 LPRINT "Q0" 
+--Returns to the default value. 
80 LPRINT "H" 
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~f 
et: 
PU8/Cl R()~ 
/ ! 
"; 
o. 


Cl 500, 15(0) 


Fig. Q·2 


R 
I Relative Move 


IIIIFORMAT 
RLlx,Lly 


IIIIPARAMETER RANGE 
-327680000 to +32767.4999 


IIIIEXPLANATION 
Moves the pen in the pen-up status from the current position to a point specified with the x and y 
increments (Llx1 ,Lly11. All coordinates are relative coordinatos and any number of coordinates 
may be specified in the form (x coordinate increment, y coordinate increment). 
The parameter must be in the range of -32768.0000 to +32767.4999, and decimal fractions 
are rounded up or down to the nearest interger. The "+" sign may be omitted. 
HOWOVHf, if coordln£:ltes outside the absolute plotting area are specified, jf a parameter outside 
the range of -32768.0000 to +32767.4999 is specified, if no parameter is specified or if only 
I parameter is specified, an error occurs. If an odd number of parameters 13 or more) has been 
specified, the pairs of parameters will be executed in sequence but the last odd parameter will 
cause an error. 


• EXAMPLE 
10 
• *** "R" 
COMMAND *** 


20 LPRINT "R0,1000,1000,0,0,-1000,-1000,0" 


Relative coordinato (1 OOO,OJ 


iO, 10001 
11000, 10001 


Relative coordinate (0,1000) 
Relative coordinate (0, -I 000) 


iO,OI 
11000,01 


Flelalive coordinate (-1000,0) 


Fig. R-l 


2·22 


s 
I Alpha Scale 


.FORMAT 
Sn 


.PARAMETER RANGE 
o to 127 


.DEFAULT VALUE 
"S3" 


.RELATED COMMANDS 
"LB, "CP 


• EXPLANATION 
Sets the size of characters to be drawn with tho 
"p~' and "N" commands. It has no connection 
with the plotter units selected by the DIP switch. 
The parameter n must be between 0 and 127 and, as shown In the table below, both the 
character and symbol size as well as the character interval are drawn with the value (n+ 1) when 
n=O. 
When a parameter outside the ran[lo is specified, this command is i[lnorod and the previously 
specified S command is valid. 


Line sp8cin~1 = 
(n +1) xl .G 
Character ~,pacing = 
(n + 1) x 0.2 


.-L,-.......----iHr----.~ 
....... 


Choractor height"'" (n + 1) x 0.8 


Ch8r8cter width = 
(n + 1) >< O. 4 


When n=O Character hei[lht 
: 10 III xO.8=0.8mm 
Character width 
: 10+ 11 x O.4=O.4mm 
Character spacin[l: 10+1IxO.2=0.2mm 
Line srlacin[l 
: 10+ 1I x 1.6='1 .6rnrn 


Fig. 5-1 
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The default value is n=3. 
When the size is set with this command, it is valid until it is set again or power is switched OFF 


.EXAMPLE 
10 
' **. 
"S" 
COMMAND ••* 
20 LPRINT "M700.1500" 
30 FOR 1=5 TO 20 STEP 5 
40 
LPRINT "S";I 
-Setsthesize. 


50 
LPRINT "PS";I 


60 NEXT 1 
70 LPR 1NT "S3" 
- 
Returns to the default value. 


80 LPRINT "H" 
55510515 


Fig. 5-2 5 20 


T 


.FORMAT 
Tn,x,y,d,t 


Hatching 


.PARAMETER RANGE 
n 
0 to 3 
x,y,d 
-32768.0000 to +327674999 
t 
1 to 4 


.RELATED COMMANDS 
L, B, "LT 


.EXPLANATION 
Parameter n must be in the range 0 to 3 and decimal fractions are rounded up or down to the 
nearest integer. It selects the following types of rectangles and hatching. If a parameter is 
specified outside the permissible range, it will be ignored. 


n='1: 
Hatching only 
n=2: 
Rectangle only 
n=3: 
n= O::J- Hatched rectannle 


In the case of rectangles parameters x and y specify the lengths of the horizontal and vertical 
sides, and in the case of hatching they specily the lengths of the X and Y axes of the are" to be 
hatched. 
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1 
y 
I 


Drawing start position 


Fig. T-1 


Parameter 
d specifies 
the 
Intervals 
between 
hatching 
lines 
and 
must 
be 
in 
the 
range 


-327680000 to -1-32767.4999. 
When only a rectangle is drawn lie. n=21, this parameter d cannot be omitted as a dummy. 


Fig. T-2 


Parameter t specitiEls the hatching angle. 
The hatching angle is specified as 0' , 45', 90" , or 135' with the parameter t values 1, 2, 3, or 
4. Decimal tractions are rounded up or down to the nearest integer. If a value other than one of 
these four is specified, the T command is ignored. When only a rectangle is drawn li8.n=21, a 
value of 1 to 4 must still be entered as a dummy. 


[=4 (13(')") 


t=2 (45") 


Fig. T-3 
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As well as hatching within a specified area, use of the hatching interval in combination with t= 1 
or t=3 permits drawing of tables as shown below. 


LPRINT "1'3,500,300,250,3" 
LPRINT "1'1,500,300,50,1" 


Fig. T-4 


~~&. 


\ 
200 


~c.L.L.L~'-L..L..t..J) 


11000.2001 /' ~ 
400 
/ 


.EXAMPLE 


10 
' ••• 
"1'" 
COMMAND 1 ••• 
20 LPRINT "M1000,200" 
30 LPRINT "1'3,400,200,20,2" 
40 LPRINT 
"H" 


Fig. T-5 


10 
' ••• "1'" 
COMMAND 2 ••• 


20 LPRINT "M500,1000" 
30 LPRINT "1'3,2500,15010,500,3" 
40 LPRINT "1'1,25100,15100,2510,1" 
50 LPRINT 
"H" 


, 


1500,1000}' 
Fig. T-6 
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X 
I_A_X_i_S 
_ 


.FORMAT 
Xp,'1,r 


.PARAMETER RANGE 
P 
0,1 
'1 
-327680000 to +32767.4999 
1 to 32676.4999 


.EXPLANATION 
Draws from the current pen position. 
The Y coordinate axis is specified with p=O and the X coordinate axis with p= 1. If parameters 
other than 0 or 1 are specified, an error occurS. 


'1 is used to specify the intervals on the scale and is a numeric value between ~ 32768.0000 and 
+32767.4999. r specifies the number of times the scale is to be drawn and is a numeric value 
between 1 and 32767.4D99. Both '1 and r are rounded up or down to the nearest integer. 
If a negative value is specified for '1, the coordinate axis is drawn in the nrlgative direction (when 
p=O the scale is drawn downwards Irom the curwot pen position, when p= 1 the scale is drawn 
leftwards from the current pen position) . 


.------_ 
Number of repeals r 


Fig. X-1 


The length of the graduation ticks is 2mm regardless of the plott" .. units selected by the DIP 
switch. Naturally, any portions that extend beyond the plotting area will not be drawn, so please 
exerise care. 
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·EXAMPLE 
10 
' *** 
"X" 
COMMAND *** 


20 FOR N=0 TO 1 
30 
FOR 1=-50 TO 50 STEP 100 
40 
LPRINT "M1500,1500" 
50 
LPR I NT 
tI X"; N; It 
, 
11 ; I ; I. t 20 tI 
- 
Draws a coordinate axis and scale. 
. 
60 
NEXT 
1 


70 
NEXT N 
80 
LPRINT "H" 


"XO,50,20" 


11500,15001 


"X1,··'-50,20" 


"XO,-50,20" 


Fig, X-2 
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y 
I Curve 
------------------ 


.FORMAT 
Ym,x1 ,y1,x2,y2, ... xn,yn 


.PARAMETER RANGE 
m 
0 to 3 
xn,yn 
-32768.0000 to +32767.4999 


m - 0 .... ·Open curved line in absolute coordinates 
m= 1 
'Closed curved line in absolute coordinates 
rn=2 ·····Open curved line in relative coordinates 
m=3'" "Closed curved line in relative coordinates 


.RELATED COMMANDS 
L, 1\ LT 


• EXPLANATION 
This command connects the specified coordinates with a smoothly curved line. The specifica- 
tion of the m parameter determines whether an open or a closed curved line is drawn, and 
whether the absolute coordinate system or the relative coordinate system is used. 


Open curve rn=O or m=2 
/\ 


Fig. Y-1 


Closed curve rn = 1 or rn = 3 


When the m parameter is set to 0 or 1, the specified points are connected by an open or closed 
curve respectively in the absolute coordinate system followin9 the sequence (x1 ,y1) --+ (x2,y2) 
..... (xn.yn). 
When the m parameter is set to 2 or 3, the specified points are connected by an open or closed 
curve respectively in the relative coordinate system following the sequence (from the current 
pen position) --+ Llx1 ,Lly1) --+ (Llx2,Lly2) ... --+ (Llxn,Llyn). 


Note: 
The drawing of a closed curved line begins from the second specified coordinate pair. 


The value of m must be between 0 and 3, and decimal fractions are ignored. 
The values of the coordinate parameters must be within the range of -32768.0000 to 
+32767.4999, and decimal fractions are rounded up or down to the nearest integer. 
IIn the relative coordinate system, the numeric values that can be expressed relatively must be in 
the range -32768.0000 to +32767.4999 on the x and y axeS to be valid.) 
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Please note the following when using the Y command. 
11 I When the m parameter is set to 0 or 1, failure to specify at least 3 pairs of coordinates will 


ft;sult lnan error, 
121 
When the m parameter is set to 2 or 3, failure to specify at least 2 pairs of coordinales will 
result in an error. 
131 
Specifying points with the same, or extremely close coordinateS, may result in a curve that 
is not smooth. 
141 
Specifying points whose coordinates are separafHd widely, by comparison with tbe COor- 
dinates specified just before; may result in Cl curve tbat is not smootb. 
151 
Be careful wben specifying coordinates tbat fall oh or close to the boundary of tbe plotting 
area. Any parts of the curve tbat extend beyond the plotting area will not be drawn. 
161 
As shown below, specifying the same coordinate values immediately before and after a 
parameter specification will result in an error. 


Yl ,500,500,500, 1000, 1000,500,500, 1000 


!_._~~--~.~ 


Specification bf the same coordinates 


.EXAMPLE 


10 
' *** "Y" 
COMMAND m=0 *** 


20 LPRINT "Y0.500.500.500.1000.1000.500.1000.1000" 


Fig, Y·2 


10 
• *** "Y" 
COMMAND m=l *** 
20 LPRINT "Y1.500.500.500.1000.1000.500,1000,1000" 
30 LPRINT "H" 


Fig. Y-3 
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______ 1 Relative Curve 


.FORMAT 
_m,ilx1 ,ily1 ,ilx2,lly2, ... Ilxn,llyn 
(However, at least 3 pairs of coordinates are required.1 


.PARAMETER RANGE 


m 
°to 1 


Ilxn,ilyn: 
-32768.0000 to +32767.4999 


.RELATED COMMANDS 
L, 
1\ LT 


.EXPLANATION 
This Command draws iJ smooth curve connf~cting a set of relative coordinates in the sequence 
(llx1 ,lly1 )., Illx2,lly21 ... -+ Illxn,llyn). The specification of the m parameter 10 to 1) deter- 
mines whether the curve will be open er closed, as shown in the figure below. 


Note: 
The drawing of a closed curved line benins from the second specified coordinate pair. 


Open ClH'VO m = 1 


Fig. _-1 


Clo:~ed etHVl? IY1 = "I 


The 
In pararneter may be either 0 or 1, and decimal fractions are ignored. 
Coordinate 


parametms that can 
be expressed 
relatively must be in the range at -32768.0000 to 
+32767.4999 on the X to Y axes to be valid, and decimal fractions are rounded up or down to 
thn nearest integer. 
Please note the following when using this command. 


('1) 
Failure to specify at least 3 pairs of coordinates will result in an error. 
12) 
Avoid specifying points with the same, or extremely close, coordinates. 
(3) 
Avoid specifying points whose coordinate pairs are widely separated from each other. 
(41 
Be careful when specifying coordinates that fall on or close to the boundary of the plotting 
area. Any parts of the curve that extend beyond the plotting area will not be drawn. 
(51 
As shown below, specifying a parameter that returns to the same coordinate position in a 
provious parameter will 
caus(~ an error. 


_1,500,500,0,500,500, -500, -500,500 
---c 
I 
Same coordinate position 
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Note: 
When using the relative curve command, it is easy to overlook the specification of iden- 
tical absolute coordinate values. Therefore, execise caution. 


[Reference] The difference between the "_" command and the Y2 and Y3 commands. 
The Y command begins drawing from the current pen position. However, the "_" command 
begins drawing from the first specified coordinate. To begin from the current pen position, 


LPRINT "_0,0,0,150,200,150,-200,150,200" 


it is necessary to specify (0,01 as the first coordinate pair. Please note the following example, 


.EXAMPLE 


10 
' *** "_" 
COMMAND m=0 *** 


20 LPRINT "_0,500,500,0,500,500,-500,0,500" 
30 LPRINT 
"H" 


10 
' *** ., ., 
COMMAND m=1 *** 


20 LPRINT "_1,500,500,0,500,500,-500,0,500" 
30 LPRINT 
"H" 
(X) 
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/\ 
I_u_p 
_ 


The DXY-1000 series may be used by calling RD-GL I commands from the DXY-GL mode. For 
example, the RD-GL I scaling command may be called with the remainder of processing being 
performed with the DXY-GL commands . 


• FORMAT 


A IED:(iII(;()rnrrland] Ipara":,ei,,,:] ... (,l@ra!netEn j ) Iterminator (;) i 


Note: 
As input following" A" differs depending upon the RD-GL I command to be called, 
see the section on the RD-GL I 
commands for details. 


• FUNCTION 
RD-GL I commands are called in the DXY-GL mode by entering" A" followed by the RD-GL I 
command. 


Note: 
DXY-GL commands cannot be called from the RD-GL I 
mode. 


CIIEXAMPLE 
Use of the RD-GL 
I 
SL command (the command for specifying character slantl will draw 
slanted characters. 


10 
, *** 
!l"'1t COMMAND *** 
20 LPRINT 
tt"'SLl;" 


30 LPRINT 
"S50" 


40 LPRINT "P ROLAND" 
50 LPRINT 
tI '" SL; 
It 
60 LPRINT 
fl S3 It 


70 LPRINT 
!tB" 
80 END 


Fig. A·1 
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CHAPTER 3 
RD-GL 
I 


RD-GL I 
IRoland DG Graphic Language) is a graphic language that has been systematically 
designed to operate a plotter efficiently. This language possesses 56 commands and has a high 
degree of flexibility, allowing each command to be set in detail for the plotter's individual move- 
ment. 


When using commercial software, the user does not need to understand RD-GL I , since the 
software will analyze the user's drawing, choose the commands and output them to the plotter. 
If you are writing you own program, however, first study the basic concepts underlying RD-GL [ 
in this chapter and then learn the function of each command in section "3.9 RD-GL I Command 
Explanation" of CHAPTER 3 . 


•The follwing examples (~mploy the BASIC lannuagc, Make any rwcessary modifications for your 
particular hardware or version of BASIC. 
·AII character codes (ASCII codes) use decimal notation. 
·CHR$lcharacter code) desiqnates a character cod,,, 
·[ESCJCHR$(27) or IESCI designates a control character. 


3.1 Summary of RD-GL I 


3.1.1 RD-GL I Commands by Type of Function 
There am 56 commands in RD-GL 1, and they can be roughly divided into the follow seven 
classifications: 


(i)Jnitialization commands 
The initial conditions and other settings. 


G~)Coordinate control commands 
For scaling or windows and the like. 


(j)Pen control commands 
Pen speed, carriage movernent, drawing and thf3 like. 


(±)Enhancernent drawing commands 
Various drawing cornrnands. 


GDLabelling commands 
Commands that control labelling. 


@Output commands 
Commands for output of data from plotter. 
(7)Digitize commands 
Comrrlands when using as digitizer. 


~Y(Output and digitize commands are only effective when the connection with the computer 
is a serial interfacE;. 


For an actual drawing, a program is created by cornbininfJ the above commands. Each corn~ 
mand function is explained in section "3.9 RD-GLT Command Explanation" of CHAPTER 
3. 
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3.1.2 RD-GL I Format 
The RD-GL Tcommand forrnat comprises the following four elernents: 


Omission not permitted 
(Delirnitor between a pararneter and cl parameter) 


TerrninatQf 


5 0 0 0 


ParcHneler 


---------j-_ .. _--- 


oo 
5 0 0 0 


Delirniter 


o 
o 
o 
o 
o 


~ .. 
~~~L __ 
..;~~ __ 


o 
o 


Omission pNlnitled 


p 


Command 


j----- -----i 
M ---- 


o 
0 


Fig. 3-1 


.Command 


This instructs the plotter what sort of operation and setting to perform. It useS two upper 
or lower case characters. In the example of Fig. 3-1 ,it instructs the plotter to move the> 
pen to the coordinate specif",d by the parameter that follows the command . 


• Papameter 
This consists of coordinate values, characters and theljke which are needed bv 
cOl'n~ 


mands. In the example of Fig. 3-1, the command to rnove to coordinate 5000,5000 uses 
parameters to designate the coordinate values. 
There are three kinds of command: (1) a command without a parameter, (2) a command 
that requires a parameter and 131 a comrnand with a parameter which can be omitted. 
The parameter's meaning and range vary depending on the command. The + sign of a 
numerical value pararneter, such as a coordinate value, may be omitted. For commands 
whose parameter may be omitted, the default value of the parameter will be set if it is 
omitted . 


• Delimiter 
This is a divider between command and parameter or parameter and parameter. 
Either {] space " 
,~ or a "," may be used as a delimiter. 


The delimiter between a command and a parameter may be omitted, but that between 
parameter and paramf~ter cannot be omitted. It does not rnatter how rnany delimiters are 
used or where. 


P,A,5000,5000; 
PA 5000 5000; 
PA5000,5000; 
PA5000+5000; 
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The delimiter may be written in the various ways shown above, but this manual uses the 
following standard format: 


PA5000,5000; 


.Terminator 
This marks the end of a command. If another command follows in succession, the ter.. 
minator may be omitted, but not on any other occasion. A semicolon ";" is used. 
Since the LB command also considers the semicolon to be a character, [ETX] CHR$131 
should be used as a label terminator. 
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3.2 Initialization Commands 


The "OF" and "IN" commands retum a chan(Jed set value (filling interval, character size and the 
like) to the default value. Settin(J the "IN" command has the same result as turnin(J the power off 
and then hack on 3(Jain. These cornmands are transmitted at the beginnin(J of data. 


Default Command 
Initialization Cornrnand 
Maskin(J Input Command 
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OF 
IN 
IM 


3.3 Coordinate Control Commands 


Coordinate commands handle such tasks as setting the coordinate units and origin, setting the 
plotting area, rotating the coordinate axes and the like. They are used as needed. 


3.3.1 Scaling 
The coordinate systom can be divided into two classes: the plotter coordinate systmn and 
the user coordinate system. Setting the user coordinates is called 
"scalin~(. 


Scaling permits the setting 01 the coordinate units and the enlargement or reduction of draw- 
ings depending on the user's purpose. 
The coordinate parameter for a command follows the plotter coordinate system until scal- 
ing is executed; after execution of scaling, it follows the user coordinate system while draw- 
ing . 


• Plotter coordinate system 
The plotter coordinate system is the one active in the original condition, and is determin- 
ed by the paper size setting chosen with the DIP switch and by the expand modo selee 
tion. 
The coordinate origin 10,0) is at the bottom left of the paper. In the plotter coordinate 
system, 


1 plotter coordinate unit = 0.0250101 


and HiUS to specify 
"1 mm, 40 plotter coordinate units must be specifiod. If inchE:s are used 


in the ANSI system, please refer to following conw;rsion forrnula: 


1 inch ~1 016 Iplotter coordinate unitsl 


OUser coordinate system 
In contradistinction to the plotter coordinate system, the user coordinate systern can fr08- 
Iy set any coordinate origin and coordinate unit Once thE: user coordinate is set, 
however, the command coordinate parameter follows the user coordinate system from 
then on. It can lreely set any coordinate units, but the actual valuos that can leqally be 
employed are shown below: 


-327680000 to +327674999 


If coordinates are specified that fall outside the above permissible parameter settinD 
range, an error will result. When setting the user coordinates, caution must be exercised 
so the plotting area does not go beyond the permissible parameter setting range . 


• Setting scaling points Pl and P2 


Sca1inn points P'l and P2 are the standard points used in scaling. 
Scalin~J is performed by 
setting P1 and P2 to points chosen by the user and then executing the SC command, 
which 
deterrninf~sthf; coordinate values for each point. Simply setting P"l and P2 will not 
initiate scaling. 


J'Setting from the operation panel 
Movo the pen to your desired point with the positioning key and thcHl press the 
P1 
key while pressinq the ,_:i~NTER: 
to set this position to P1. In the same way, press 


the 
P2 
key while pressing the 
ENTER 
kroy to set thiS position to P2. 


If only P1 is set, P2 will mOve the same distance as Pl and then automatically be set to 
that point. In setting by IP command, an firror will result if Pl is set to a point that would 
place P2 outside the plotting area. In setting by the operation panel, however, it is por- 
missible to set Pl to a position that will place P2 outside the plotting aroa. 
Pressing the O'IJ or [J"-i! key on the panel will move the pen to the respective posi- 
tion, thus enabling you to confirm the current setting. If P2 is set to a point outside the 
plotting area, the pen will move toward it but stop at the boundary of the plotting area. 


2)Settlng by IP command 
It is possible to set Pl and P2 by IP comrnand. For example, if 


"IP0.0.4000.2500;" 


is sent, P1 will be set to 10,01 and P2 will be set to 14000,25001. At this time, ttHl 
parameter's coordinate value must be a plotter coordinate. When rescaling, the active 
coordinate system is the user coordinate system but the parameter values will be the 
plotter coordinates. 


P214000.25001 


• 


• 
P1IO,01 


Fig. 3-2 


In both the IP command and control panel setting, specifying only Pl will cause P2 to 
mOVe the same distance as Pl and will then automatically set it to that point. For exam- 
ple, after executing the above statement to set P1 and P2, if 


"IP1000.1000;" 


is sent, Pl will be set at 11000,1000) and P2 will be set at lliOOO,3500). 


P2[5000,35001 


(4000.2500) / 


/ 
P1I1000, 10001 


10.III 


Fig. 3-3 


• Scaling by se command 


The se command determinDs the user coordinate values for Pl and P2 respectively after 
they have been set to the desired positions. For example, if 


"IP1000.2000.4000.2500j" 


11 SC0 t 1 ,0 
J 1 : If 
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is sent, plotter coordinate P1 11000,20001 will become user coordinate 10,01 and plotter 
coordinate P214000,25001 will become user coordinate 11,11. IThe se command differs 
from the IP command in the parameter order.} Of course, a user coordinate can also be 
set outside P1 and P2 as shown in Fig. 3-4. The coordinate values in plotting from h",e 
on will be based on this user coordinate system . 


• 
11.11 
10,01 


Fig. 3-4 


If the se and IP commands are executed in combination like this, the desired coordinate 
can be set to the desired position. By setting values useful in plotting, the prograrnrning 
load can be reduced. 


P1 and P2 input command 
Scaling command 
Paper size setting command 


IP 
se 
PS 


3.3.2 Windows 
The plotting area set by thelW command is called the "window". A command to draw out- 
side the window will not cause an error, but the segments lying outside the window will not 
be drawn. The default value of the window,s the maximum plotting area. 


When attemptino to draw partially oLltside the window, 
the dotted lines will not be drawn. 


Fig. 3-5 
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Whon attempting to draw completely outside the win- 
dow, nothing will be drawn. 
,,,,,,,,,,,,,,,,,,,,,,, 
.......... -- 
-------- 
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Fig. 3-6 


I Command for inputting window 
IW 


3.3.3 Coordinate Axis Rotation 


The coordinate axes can be rotated 90 degrees counterclockwise around a center at the 
origin (0,0). Tho RO command is usod. 


Command for rotating coordinates 
RO 
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3.4 Pen Contorl Commands 
3.4.1 Selection and Movement of Pen 
If the drawing is simple enough, it can be done completely with pen control commands. [Ex- 
ample 3-1] shows a simple drawing statement. In this example, a straight line will be drawn 
from coordinate (1000,2000) to (4000,8000). 


[Example 3-1] 
10 LPRINT "SPI;" 
20 LPHINT "PA;" 
30 LPRINT "PUI000,2000;" 
40 LPHINT "PD4000,8000;" 


IExplanation] 
Line 10 
Selects No.l pen. 
Line 20 
Specifies absolute coordinates. 
Line 30 
Moves the NO.l pen to (1 00Cl,2000) in pen-up position. 
Line 40 
Moves the pen to (4000,8000) in pen-down position. (Straight drawing) 


Command for pen selection 
Command for drawing absolute coordinates 
Command for drawing relative coordinates 
Command for pen-up movement 
Command for pen-down movement 
Command for setting pen velocity 


SP 
PA 
PR 
PU 
PD 
VS 


3.5 Enhancement Drawing Commands 


3.5.1 Drawing and Setting 
Complex drawings are also possible by using only pen control commands, but RD-GL I 
possesses a variety of drawing commands. For example, it is easier to draw a rectangle by 
the "EA" command for drawing rectangles than by transmitting four separate commands to 
draw (,ach side of the rectangle. 


Drawing commands fall into two classes: commands that actually draw and commands 
that perform various settings needed for drawing but do not themselves draw. Filling the in- 
terior of a rectangle, for example, is done by the RA command, but the filling pattern is 
specified by the FT command. That is to say, the FT command (wbich does not drawl deter- 
mines the filling pattern and then tbe RA command starts the actual drawing. 


Command for drawing a rectangle at absoluto coordinates 
Command for drawing a rectangle at relative coordinates 
Command for filling a rectangle at absoulte coordinates 
Command for filling a rectangle at relative coordinates 
Command for drawing a circle 
Command for drawing an arc ili absolute coordinates 
Conlmand for drawing an arc at relative coordinates 
Command for drawing a wedge 
Command for filling a wedge 
Command for specifying a filling pattern 
Command for specifying pen tip thickness 
Command for specifying line type 
Command for setting lennth of graduation 
Command lor drawing X-axis graduations 
Command for drawing V-axis graduations 


EA 
ER 
RA 
Rll 
Cl 
AA 
AR 
EW 
WG 
FT 
PT 
LT 
TL 
XT 
YT 


3.6 Labelling Commands 
3.6.1 Drawing and Selecting Character Sets 
The drAwing of characters is done with the LB command. When the LB commahd is 
transmitted, the plotter enters labelling made and draws the string of characters that follow 
the LB command. For example, if 


LPRINT "LBABCDabcd";CHR$(3) 


is sent, the plotter will draw" ABCDabcd" from the current pen location. [ETX1CHR$(3) in 
the above statement is a label terminator which is appended to the character string to 
release the plotter from labelling mode. If the label terminator is omitted, the next command 
sent will be interpreted as Cl strjn~J of characters. The label terminator can be changed with 
the DT command. 


The character set to he used by the LB command is specified by the CS, SS, CA and SA 
commands, which are listed in Appendix C "Character Set Table". 
The character codes for the characters that can be drawn are CHR$(33) to CHR$11261. 
Among the control characters that cannot be drawn, from CHR$IO) to CHR$132), the follow- 
ing characters have special functions in labelling. The other control characters will be ig- 


non~d. 


[ETXjCHR$(3) 
[BSICHR$IS): 
[HTICHR$(9): 
[LFjCHR$iIOI 
[VTICHR$1111 
[CRjCHR$I13) 
[SOjCHR$(14): 
[SljCHR$1151: 


Terminates labelling mode 
Moves left one space 
Moves left half a space 
Feeds one line down 
Feeds one line up 
Moves to head of line Icarriage retum) 
Selects alternate character Sf:";t 
Selects standard character set 


Various settings can be selected for the characters that are to be drawn. These include the 
size of character ISI, SRI, the drawing direction IDI, DFn and the character slant ISLI among 
othc:rs. 


Labelling cornrnands 
COlllmand for specifyinn absolute character sizo 
Command for specifying relative character size 
Command for specifyinn absolute character drawing drrection 
Cornmand for specifying relative char;:lctnr drawinq direction 
Command for specifying character slant 
Command for defining usor characters 
Command for specifying symbol mode 
Command for defining label terminators 
Comrnand for controlling character position 
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LB 
SI 
SR 
DI 
DR 
SL 
UC 
SM 
DT 
CP 


3.6.2 Character Sets 
The DXY-1000 series provides 19 kinds of character sets. These are capable of drawing 
other character fonts besides English. Symbols and characters differ according to the 
character set. 
Please refer to Appfmdix C "Charact'" Set Table" for the characters in each character set. 


eSelection of character set 
Any two character sets you wish may be specified from the 19 character sets available to 
the plotter: the standard character set and the alternate character set. The standard 
character set is specified hy the CS command, and the alternate character set by the CA 
command. The character set number is specified by the parameter that follows the com- 
mand. When there is no parameter after the command or when initialization I "OF", "IN") 
has been commanded, both the standard and alternate character sets will be specified by 
the character sets that wme selected with the DIP switches. 
The selection of the character set to be used in the label is pmformed by the SS and SA 
commands. If the SS command is executed, the plotter will draw all subsE,quent 
characters in the standard character set; if the SA command is exocuted, thll plotter will 
draw all subsequent characters in the alternate character set. 
Here is a schematic illustration of the ideas in the above discussion. 


o to 4 
1 Standard 
L 


character set 
6100 


SS 
CS 
30 to 39 


Character set ~ 
8ctually used 


SA 
CA 
o to 4 
Alternate 
tl to 9 
I character set 
30 to 39 


Fig. 3-7 


If [SIICHR$1151 is sent during labelling command ILB) mode, the current character set 
will be changed to the standard character set; if [SOJCHR$1141 is sent, it will be changed 
to the alternate character set. 


The letters lor symbolsI inside the dotted boxes in Appendix C, "Character Set Table", 
automatically execute a backspaco belore drawing. Therefore, when joining an added 
symbol to a letter, draw the letter first and only then draw the added symbols. 


Command for specifying standard character set 
Command for selecting standard character set 
Command for specifying alternate character set 
Command for selecting alternMe character set 
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CS 
SS 
CA 
SA 


3.7 Output Commands 
(Only with Serial Connection) 


When the output command is sent to the plotter, the plotter will be ready to output the data re- 
quested by the command to the computer. This includes the current coordinate values, the pen 
condition at those positions (up/down), error codes and the like. The computer can read this 
data any time. Since the computer must receive the plotter output signal, only a sari,al connec- 
tion can he used. With a parallel connector, the computer cannot receive the data output hy the 
plotter. It cannot, therefore, be us"d with this command. 
This command is executed when data from th" plotter is needed in drawing. IExample 3-2J 


SllOWS a simplified example. 


[Example 3-21 


100 OPEN "COM1:9600,N,8,1" 
AS #1 


110 PRINT #1, "OP;" 
120 
INPUT #l,PIX,P1Y,P2X,P2Y 


130 PRINT P1X,PIY,P2X,P2Y 


IExplanationl 
Line 100 
Opens the RS·232C port for communication. 
Line 110 
Transmits the output command OP for the coordinate values of scaling points P·I 
and P2. 
Line 120 
Reads (,ach coordinate value. 


Line 130 
Outputs data to the display. 


Command for outputting pen position (plotter coordinate I and pen state 
OA 
Command for outputting pcn position (user coordinatel and pen state 
OC 
Command for outputting P1 and P2 
OP 
Command for outputting window 
OW 
Command for outputting coordinate values of maximurn plotting area 
OH 
Command for outputting plotter coordinate units per 1mm 
OF 
Command for outputting plotter machine name 
01 
Command for outputting optional parameter 
00 
Command for outputting error code 
OE 
Command for outputting status 
OS 


3.8 Digitize Commands 
(Only with Serial Connection) 


The DXY-1 000 series can function not only as plotters but also as digitizers. The digitize com- 
mand, like the output command, can only he used with a serial connection. It cannot be used 
with a parallel connection. 


[Exarnple 3-3] shows a simplified example. 
The digitize mode is activated with the DP command (line 1101. In this mode, the pen carriage is 
moved Witcl.IJJIl -, 13 to a point where the digitizing is required and then raised or lowered 
with the LF'EN U/ D key. 
Pressing the 
EfII"1"~ key will store the pen's user coordinate values and state lup Or down) at 
the current position in the plotter and then exit digitize mode. 
The OD command Iline 130) permits output to thE> computer. Line 140 then instructs the com- 
puter to read data from the plotter. 


[Example 3-3J 
100 OPEN "COM1:9600,N,8,l" 
AS .1 
110 PRINT .1,"DP;" 
120 
INPUT 
"READY";R 
130 PRINT #1,"OD;" 
140 
INPUT 'l,X,Y,P 
150 PRINT X,Y,P 
160 END 


The method of using the OS command will be described next. When the U:~IIJ"'ER Ikey is press" 
ed in digitize modo, bit 2 of the internal 8-bit status byte Ibit value 41 will be set. Here is a sample 
program the reads the status byte contents with the OS command and, if the hit 2 value is "1", 
branc)ws to the OD command. 


In the suhroutine from line 210 to line 250, tho status byte is read and the bit 2 value searched. If 
its value is 1, the program will mturn frorn the subprogram to the main program and read the X 
and Y coordinate values and pen status from the plotter. Since the OD command clears this bit, 
a single output is possible at line 150 and then anothtJr mad occurs at line 160 followed hy 
another search of the status byte. Therefore, use of just the [E£Jflf!J key makes it possible to 
digitize at many points. 


[Example 3-4] 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 


OPEN "COMl:9600,N,8,l" 
AS #1 
DIM X(20), Y(20) ,P(20) 
FOR 
1=1 
TO 20 
PRINT .1,"DP;" 
GOSUB 210 
PRINT .I,"OD;" 
INPUT'l,X,Y,P 
XCI)=X:YCI)=Y:PCI)=P 
PR 1NT 
f' No. it ; I ; H 
( 
I1 ; X ( I ) ; " t 
" 
; Y( I ) ; " ) 
NEXT 
I 
END 
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";PCI) 


210 
• *** STATUS BYTE CHECK *** 
220 PRINT #1, "OS;" 
230 
INPUT #1.S 
240 
IF (S AND 4)=0 THEN 210 
250 RETUHN 


Command for setting digitize mode 
Command for outputting digitzed coordinates 
Comrnand for reledsing diqitiz8 mode 
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DP 
OD 
DC 


3.9 RD-GL I Command Explanation 


AA 
I Arc Absolute 


.FORMAT 
AA X, Y,lIc Clidl [terminator] 


.PARAMETER RANGE 
X,Y 
Center coordinates 
lic 
Center angle 
lid 
Resolution 


~32768.0000 to +32767.4999 


~327680000° to +327674999' 


~32768.0000' to +327674999" 
Idefault value: 5') 


.EXPLANATION 
Draws an arc centered on the specified X and Y absolute coordinates, by the angle specified at 
IIc, commencing from the current pen position. If more than a 360" angle is specified with tic, 
the drawing is done overlapping in the same location. 
The resolution pararneter specifies the smoothness of the arc. 
The parameter is specified as an angle (0). The smoothest circles are mechanically drawn when 
lid is specified with 0'. lld's effective range is from 0" to 180'. If a value smaller than 0" is 
specified, 0" will be set; if a value large than 180' is specified, 180" will be set. 
Od is changed to an integer in order to divide Oc equally. 
As well as drawing circles and arcs, resolution parameter Od may be altered to enable the draw- 
ing of a desired polygon . 


• EXAMPLE 


100 
' ••• "AA" 
COMMAND ••• 


110 LPRINT "PA;PU8000,6000;" 
120 FOH 1=1 
TO 5 


130 
HEAD A:D=360!A 
140 
LPRINT "SP";I;";PD;AA6000,5000,360,";D;";" 
150 NEXT 
1 


160 LPRINT "PU;":END 
170 DATA 20,12,8,5,3 


Start position 
18000,60001 


Center position 
• 
(6000,5000) 


AR 
I Arc Relative 


.FORMAT 
AR !1X,!1Y,Ilc Clld) lterminator] 


.PARAMETER RANGE 
!1X,!1Y 
Center coordinates 
lie 
Center angle 
lid 
Resolution 


-32768.0000 to +32767.4999 
-327680000' to +32767.4999' 
- 32768.0000' to + 32767.4999' 
idefault value: 5') 


.EXPLANATION 
The AR command draws an arc, centered on the specifled!1X and!1Y relative coordinates, star- 
ting fram the current pen position. If more than a 360' angle is specified with IIc, the drawing IS 
done overlapping in the same location. The angle of the arc is specified by IIc. lid specifies the 
smoothness of the arC. The smoothest circles are mechanically drawn when lid is specified With 
0'. (id's effective range is lram 0' to 180' . If less than 0' is designated, 0' will be set and if 
more than 180' is designated, '180' will be set. 
lid is changed to an integer in order to divide lie equally. The parameter value is specified in units 
of degree i' ). 


• EXAMPLE 


100 
' ••• 
"AR" 
COMMAND ••• 
110 LPRINT "SPl;PA;PU6000.2000;" 
120 LPRINT "PD;AH0,-500.360.10;" 
1 ~3 0 
LPR I NT 
"PU; 
11 


16000,20001 


Fig. AR-l 
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CA 
I Designate Alternate Character Set 


.FORMAT 
CA character set numher [terminatorl 
CA [terminator] 


.DEFAULT VALUE 
Designated by the DIP switch 


.EXPLANATION 
Designates an alternate character set in the same manner as the CS command. 
Character set numbers can be from 0 to 4, 6 to 9, or 30 to 39. The CA command with a 
parameter out of the specified range will cause an errOr and the command will be ignored. Note 
that a character set designated by the CA command can only be printed when it is selected as an 
alternate character set by the SA command or [SO]CHR$1141. For details refer to "3.6.2 
Character Sets" in Chapter 3. 


• EXAMPLE 
10 
' 
••• 
"CA" 
COMMAND ••• 


20 
OPEN "LPTl:" 
AS 
#1 


:J0 
PHINT #1,"IN;SP1;PAI000,Hj00;" 
40 
PHINT #I,"CS0;CA7;" 


50 
PHINT #1,"S5;" 


60 
PHINT 
#1, "LBy=" ;CHH$Cn 
70 
PHINT #1,"5A;" 


80 
PHINT #1,"LB";CHR$(120l;CHR$(3l 
90 
PHINT #1,"85;" 


100 PHINT 
#1 ,"LBx+l";CHR$Cn 


110 PHINT #1,"5P0;" 


y=~x+1 
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Cl 
I Circle 
---------------- 


$FORMAT 
Clr Clld) [terminator] 


lid 


_PARAMETER RANGE 
Radius 
Resolution 
32768.0000 to +32767.4999 
-32768.0000' to +32767.4999' 
(default value: 5') 


_ EXPLANATION 
The Cl command draws a circle of radius r centered on the current pen position. The specifica- 
tion of pararneter Od can be used to draw polygons. For example, Od=60° forrns a hexagon and 
Od=45° forms an octagon. If (Id is omitted, the default value of 5" is used. 
Od specifies the srnoothness of the arc. The pararneter value is specified in units of degree r). 
The srnoothest circles are rnechannically drawn when Od is specified with 0". Od's effective 
ranoe is from 0' to 180'. If less than 0' is designated, 0' will be set and if more t!18n180' is 
designnted, 180' will be set. 


• EXAMPLE 


100 
' *** "Cl" COMMAND *** 


110 LPRINT "SP1;PA;PU6000,1500;" 
120 LPRINT "CI1000;" 


(6000, "1500) 
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GP 
I Character Plot 


.FORMAT 
CP number of character-space fields in X direction, number of character-space fields in Y direc> 
tion [terminator] 
CP [terminator] 


_PARAMETER RANGE 
-128.0000 to +1279999 


• EXPLANATION 
The area of one character, including the spacing bf:twcEm characters, is ciJlled the character 
cell. The relationship between character cell and character size is shown in Fig. CP-1. 


~t~':~_ 


Character cell~: 
:1 


I 
I 
-[I I tline 


Character height :A ij 


:;;;;; 0.5 line 
I - 
I 


1L __ ..J 
/W 
'- 
Origin point of the next chractcr 
Origin point of character J~ . 
. 
. 
'. 
Character Width = 0.67 space 


Fig. CP-l 


Parameters take values in the range-128.0000 to 
1- '127.9999. A positive value moves the 
pen right or up, and a negative value moves it left or down. The parameter varies according to 
the character size. Note that the direction varies with print direction as shown in Fig. CP-2. 


Up(+) 


I.eft I-I '-'ABCOabcd 
01 
1,0;-+ Ri\]ht 1+1 


Down (-) 


Down (-) 


Right 1+1'-':0 
'~-IO paqeOJ8V-+Left I-I 


Upl+1 


Fig. CP-2 
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Print direction 


Print direction 


The CP command with no parameters provides a carriage return [CRlCHR$1131 and line leed 
[LF]CHR$II01. Since the CP command designates the moving distance of the pen by the 
number of character-space fields, it can be more conveniently used in printinn than the PA or PR 
cornmand. 
A printing example usinn the CP command follows. Note the flush left printing alonn the line. 
The following example uses the CP command to draw left jstified characters . 


• EXAMPLE 
100 
' *** Cl' COMMAND *** 
110 LpRINT "IN;pA3000,3000;" 
120 LpHINT "51'1;51;" 
lCJ0 1.PR I NT "LBCP INSTRUCT ION"; CHHS (3) 
140 LPHINT "CI'-7,-2;PW,J,0;" 
U,0 LpRINT "LBTHE";CHH$(3) 
160 LPHINT "CI';LBCHAHACTEH";CHR$(3) 
170 LPRINT "CP;LBpLOT";CHR$(3) 
IHfJ 1.pR J NT "Cl'; 1.BCp INSTRUCT JON, Cl''' ; CIIR$ (:1) 
190 1.pRINT "5f'0;" 


CP 1NSTRUCTl ON 


THE 
CHARACTER 
PLOT 
CPINSTRUCTION,CP 


cs 
I Designate Standard Character Set 


.FORMAT 
cs character set number [terminator] 
CS [terminator1 


.DEFAULT VALUE 
Designated by the DIP switch 


• EXPLANATION 
DXY-I000 series has nineteen character sets. These arc used to plot character fonts other than 
Ennlish. The valid character set numbers are 0 to 4, 6 to 9, or 30 to 39. Reter to Appendix C 
"Character Set Table". 
The CS command with a parameter other than these valid oneS will cause an error and the com- 
rnand will be ignored. 
If there is no parameter or the plotter is initialized, the character sels specified by Ihe rear panel 
DIP switches are selected as the standard and alternate character sets. 
For the relation to the CA, SA and SS commands refer to "3.6.2 Character Sets" in Chapter 3. 
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.EXAMPLE 
10 
' *** CS COMMAND *** 


20 OPEN "LPT1:" 
AS #1 


:313 PRINT #1,"IN;SPl;PAHJflfl,100fl;" 
40 PRINT #I,"CS1;" 
5fJ PHINT #I,"SS;" 
[i0 PHINT #I,"LBtan({/:J)=\3";CHH$(31 
713 PRINT #I,"SP0;" 
tan (11 /3) ={3 


DC 
I Digitize Clear 


(For serial connection only) 


.FORMAT 
DC [terminator] 


.EXPLANATION 
Whorl the DC command is received, the digitize modo is terminated, 
Coordinates are not stored. The DC command USes no parameter. For details, rofer to "3.8 
Digitize Commands" in Chapter 3. 


• EXAMPLE 


10 
' *** DC COMMAND *** 
213 OPEN "COMt:96flfl,N,8,t" AS tll 
30 PHINT #l, If DP;" 
40 PH I NT "Press ENTER key. 
t hen press 
RETURN key." 


513 
INPUT A 
60 PHINT tit ,"OD;" 
713 
INPUT tll.X,Y,P 
80 PRINT 
IiX 
:::H;X;f1 
Y:::;lt;Y;H 
U/D 
::::.";P 


90 PH I NT 
tI I •"DC; " 
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~ (X divided diffet'ence, Y divided difference) 
,..- 
__<t k "·· 


_EXAMPLE 


100 
' *** 
"EA" 
COMMAND *** 
110 LPH1NT "SP1;PA;PU1000,1000;" 
120 LPRINT "EA2000.2000;" 


,..-----_ (2000,20001 


11000,10001 ~------' 


Fig, EA,3 


ER 
I Edge Rectangle Relative 


.FORMAT 
ER !lX,!lY [terminator] 


.PARAMETER RANGE 
-327680000 to +32767.4999 


.EXPLANATION 
An ER command without parameters is ignored. 
This cornrnand draws (l rectangle whose di<loonals are df~termined by the relative distance in X 
axis direction and the relative distance in the Y axis direction starting from the current pen posi- 
tion, as shown in Fig, ER,l. 


~ Current PC-H) po"d"lon (Start position) 


The pen returns to the stiJri position after drawing is completed. 


Fig, ER,l 
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DI 
I Absolute Direction 


_FORMAT 
DI run, rise [terminator] 
DI [terminator] 


_PARAMETER RANGE 
--128.0000 to +127.9999 


.DEFAULT VALUE 
"DI 1,0;" 


Fig. DI-l 


lSE, 
rise 


~run 
~I 


.EXPLANATION 
The DI command designates an absolute direction, independent of the posilions of P1 and P2. 
The relationship betw8Gn the two parameters, run and rise, designates a direction as shown in 
Fig. DI-I. Run and rise are values within -128.0000 to +127.9999. Rise=O designates a 
horizontal direction, and run =0 a vertical direction. If both are zero, an error will result. For a 
known print angle 11, "01"; cosO;", ";sinO;";" can be executed. 


90" 


~ 
45" 


0 
" 


0 
180" 
D· 


run 
rise 
0' 
1 
0 
...- 
45' 
1 
1 
-_. 
0 
90" 
1 ... 


135' 
-I 
1 


180' 
-1 
0 


225' 
-1 
-·1 
f.= .... 
D 
270' 
-1 
._- 
..... 
315' 
1 
I 


Fig. DI-2 


The DI command with no parameters will default to the values" DI1 ,0;" (horizontal). If a single 
or three or more parameters are used, the command will be ignored. 
A direction set by the DI command remains effective until a new Dior DR cornmand is executed 
or the default vBfues are enabled by the IN or DF command . 


• EXAMPLE 
100 
' **** 
"01" 
COMMAND **** 
110 LPRINT "IN;PA4500,4500;SP2;" 
120 LPRINT 
"DI 1.1 ;LB 
45deg--" ;CHH$(\3l ;CHR$(3l 
130 LPHINT "DI0,l;LB 
-- 90deg--";CHR$(l3l ;CHR$(3l 
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.EXPLANATION 
This command 'IS ignored unless the parameters are specified. 
Whon drawing is complp.terl, the pen returns to the start position. 
Since the base point varies with the sign of the radius parameter, care is required with its 
specification. The angle relative to the base point varies according to the sign of the start and 
center angle parameters. 
The resolution specifies the smoothness of the circular arc of the wedge. The parameter is 
specified as an angle (0). The total number of chords per arc is limited to 90. For example, when 
Oc=360°, ",solution Od cannot be set to a value less than 4° no matter wbat value is specified. 
The drawing direction changes depending on tlw sign of the parameter, as shown below in Fig. 
EW-1. 


en 
[W 20()(),90,45,5 
~ 
r 
EW 2000.!JO, 
45,5 
(2) 


EW 
2000,-90,45,5 
EW 
2000,'~90, -45,5 


(j) 
® 


45° 45°/ 
.7 ___ Center position 


/ 


,(45 0 45° 


@ 
@ 
(4) 
EW 
2000.90,' 45,5 
-1 


EW 
2000.90,45.5 
@ 


EW 2000,-90,-45,5 
1- 
EW 2000. -90,455 


Fig. EW·1 


.EXAMPLE 


100 
' ••• 
"EW" 
COMMAND ••• 
110 LPRINT "PA;PlJ2000,5000;" 
120 
FOR 
1=1 
TO 4 
1:Hl 
HEAD 
A$ 


1 Ll0 LPRI NT 
"EW"; A$;";" 
150 NEXT 
I 
160 DATA "-2000,-90,45,5","-2000,-90,-45,5" 
170 DATA "2000,-90,-45,5","2000,-90,45,5" 


Fig. EW-2 
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DR 
I Relative Direction 


$FORMAT 
OR run, rise [terminator] 
01 Iterminator] 


.PARAMETER RANGE 
-128.0000 to + 1279999 


.DEFAULT VALUE 
"OR 1,0;" 


Fig. DR-' 


f----run 
_I 


.EXPLANATION 
The OR command parameter "run" is specified by a percentage 
1%1 of (P2x-P1x) and 
parameter "rise" is spocified with a percentage 1%1 of IP2y -.. P'I yl. Tho relationship between 
i'run ~l and 
"ris~~" is shown in Fig. DR-1 . Note that Hw plotting direction varies with the positions 
of scaling points P'I 
and P2. The values of "run" and "rise" are within 
- '128.0000 to 
+ 127.9999. "rise" =0 designates a horizontal direction, and "run" =0 designates a vertical 
derection. If both are 0, an error will result. 
The OF, command without a parameter defaults to the value "OR1 ,0;" (horizontal directionI. If 
there is only 1 parameter, or 3 or more parameters, an error will result and the command will be 
ignored. 
The sign of the parameters determines the quadrant of the plotting direction, with the current 
pen position as the original print. 


P2 
rise 
run 


1 
+ 
+ 


(2) 
PEN (I) 


~~ .. 
Z' 
+ 


3 
..... 


(3) 
(4:' 
'.4 
+ 


P1 


Fig. DR-2 


.EXAMPLE 
10 
' *** 
DR COMMAND *•• 
20 OPEN "LPT1:" 
AS #1 
:30 PflINT #1."IN;" 
40 PfllNT #1."11'0.0.5000.10000;" 
50 PRINT #1."SI'I;PAI000.I000;" 
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eEXAMPLE 


10 
' *** FT 
COMMAND *** 


20 OPEN "LPT1:" 
AS #1 


;10 PHINT #I,"5Pl;PT0.3;" 
40 PHINT #I,"PA500,1000;" 
50 PHINT #I,"FT1,0,0;" 
60 PHINT #1 ,"HH500,500;" 
70 PHINT #I,"PAI000,1000;" 
80 PHI NT #1 , "FT 4 , 10I? , 45 ; " 
90 pInNT #1 ,"HH500,500;" 
100 pHINT #1,"51'0;" 


Fig. FT-l 


IM 
I Input Mask 


.FORMAT 
IM error mask value [terminatorl 
IM [terminator] 


.EXPLANATION 
The error mask value is the Slim of lhe error mask bit values (lh8 numbers in Table IM-l) 01 the er- 
rnrs to be determined. If a set bit error occurs, the ERROR LED on the operation panel will flash. 
For example, the standard error mask value 223 (128 +64+ 1GI- 8+4+ 2+ 1) will cause the ER- 
ROR LED to flash when an error other than Error No.G occurs. 
Since Error No.4, NO.7 and NO.8 are not used, an error mask value of 23 {which excludes these 
threeI means the same as the standard set value 223. 


Error mask bit value 
Error No. 
! 
Meaning 


1 
J 
Unrecognizable command issued 


2 
2 
Wrong nurnber of parameters 


4 
3 
c. 
out of rangfJ 
~_. 
8 
4 
Unused 
". 
oh 
.._--- 


16 
5 
character dosignated 
-------_.- 
----- 
..- 
32 
5 
Coordinate ovorflow 
_ 
.. 
---- 
------ '- 
64 
7 
" 
Unused 


128 
B 
Unused 


Table IM-l 
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___E~A 
I_E_d_g~e~R_e_c_t_a_ng_l_e_A_b~S~O_I_ut_e 
~~J 


.FORMAT 
EA X,Y [terminator] 


_PARAMETER RANGE 
-32768.0000 to +32767.4999 


_EXPLANATION 
An EA command without parameters is ignored. 
Draws a rectangle specified with the X and Y coordinate values. Drawing begins from the cur~ 
rent pen position. 


"- 
---,,,--.IX.YI 


, 
~- Current pen position (Start position) 


The pen returns to the start position after drawing is completed, 


Fig. 
EA~1 


The drawing direction and the position of the rectangle will chan[Je dependin[J on the parameter 
vafues for the pen position, as shown in 
Fi~J. 
EA~2. 


__- ~ 12000.20001 


1--__.....__...,-"'-;;;-------:.:....,..--1 
Current pen position 


Fig. EA-2 
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Paper size 
X 
1 
Y 


A311S01 
0 
1615H 
! 
0 
11040 
1------ 


A411S01 
o '···11040 
0'· 7721 
----- 
I- 
.. _-- 
BIANSII 
o - 
1664() 
! 
0 
1036tl 
f------- 


I 
AIANSII 
0 
10365 
() 
7962 
I 
----------- 


EXPAND 
o -·17272 
0 -·11880 


Table IP-1 Maximum plotting area 


Default values vary with drawing size, 


Paper size 
Pl x,Pl y 
! 
P2x,P2y 


A311S01 
170,602 
! 
15370.10602 
----- 


! 
A411S01 
003,521 
10603.7721 
---\---------- 


81ANSII 
522,259 
15722, "10259 


"---- 


i 
--------- 
AIANSII 
2!SO,596 
10250.7796 


Table IP-2 Default values of P1, P2 


.EXPLANATION 
The coordinat"s of Pl and P2 are specified in plotter coordinates. Thorefore, the X and Y coor- 
dinates must be within the range shown in Table lP-I in ord"r to insure that Pl and P2 ale within 
the maximum plotting area. 
The IP command wiHlOut parameters sets Pl and P2 to the initial valuos shown in the Table IP-2. 
The IP command is used to set P1 and P2 to given values or reset them to the initial values_ P1 
and P2 Ithe scaling points) serve to determine the positionsI relationship between the plotter 
coordinate SystHnl inherent in the plotter and the user coordinate system whose scale is provid- 
ed by the user. The user coordinate scale is specified by the se comrnand_ 
If the IP command is executed with P2x and P2y omitted, P2x and P2y are moved automatically 
the same distance that P1x ill1d P'ly are moved. That is, the value P2x-P'Ix and P2y-P1y 
become the same after "xecution of the IF' command as before execution of the IP command. 
However, jf P1 is set so that P2 falls outside the plotting area, an error will occur and the value 
will be ignored . 


• EXAMPLE 


10 
*** 
IP COMMAND *** 


20 OPEN "LPT1:" 
AS #1 
30 PRINT #1,"IN;SPI;PA0,0;" 
40 PRINT #1,"]PO,0,2000,1000;" 
50 PRINT #1,"SC0.100,0,100;" 
60 
PRINT #1,"EA100.100;" 


7(1 PRINT #1, "SP0;" 


3-35 


Fig. IP-1 


The drawing direction and the position of the rectangle will change depending on the parameter 
values for the pen posiflon, as shown in Fig. ER·2, 


-- Current pen position 


[2000,20001 


~- 13000, lOOOI 


'Eii1OOo, 1000 i 
~ [3000,30001 


i 


---............ 


- 


(lOnO, 1000) 
._--~ 


! Ell -1000,1000 ] 


I 1000,30001 / 


Fig, ER·2 


_EXAMPLE 


100 
• *** "ER" 
COMMAND *** 


110 LPRINT "SP1;PA;PU2000,2000;" 
120 LPH1NT "EHI000,1000;" 
\ 
1000 


1000 ..•.. 


12000,20001 


Fig, ER·3 


,--_E~w__~I~E~d~g_e_W_e_d_ge 
. 
] 


OFORMAT 
EW r,l1I ,lie 1,lId) [terminator] 


.PARAMETER RANGE 
Radius 
III 
Start angle 
IIC 
Cent",· angle 
lid 
Resolution 


·32768,0000 to +327674999 
- 32768.0000' to +32767.4999' 
.. 32768,0000' to + 32767.4999' 
-32768,0000' to 1-32767.4999' 
Idefault value:5' ) 


3·30 


.EXAMPLE 


10 
' *** 
IW 
COMMAND *.* 


20 
OPEN "LPTl:" 
AS 
#1 
30 
PHINT #1,"IN;IW1000,1000,200ll,2[j0fJ;" 
4(J 
PHINT #l,"SPI;PAI500,1500;" 
50 
PHINT #l,"CI550;" 
60 
PHINT #1,"SP0;" 


LB 
I Label 
---------------------~ 


@IlFORMAT 
LB character strinq Ilabel terminatorl 


@IlRELATED COMMANDS 
DT, CS, SS, CA, SA, DI, DR, SI, SR, SL 


.EXPLANATION 
The LB command sets the plotter to print mode. In print mode, all input is interpreted as 
character strings until El labol terminator is received. The label terminator is initially set to fETX- 
jCHR$(3), which can be changed using the OT cornrnand. 
Character sets that are usod in printing with the LB command include those designated by the 
CS, SS, CA, or SA cnmmand, ASCII codes 33 to 127 The direction of the character strino is 
specified by the 01 or OR command, the size by the SI or Sf1 commaod, and the slant by the SL 
command. 
In printino by the LB command, the current pen position is the left lower corner of the first 
character. 
Therefore, before executing the LB command, the pen shonld be moved to the location wh(Jre 
labellinq is to beqin by usinq one of the plot comrnands IPA, PR, or CPI or by the front panel con- 
trols. Portions projection out of the drawlnn area will not be drawn. 
After that, when a carriane return [CRICHR$1131 is received, the pen returns to the lower loft cor- 
nor of the first character but no line foed is rnade. 
To excute a carrlagtl return and fine feed, both carriage retum [CRICHR$(13) and line feed 
[LFJCHR$llO) should be entered. Refer to the example in the paraqraph on the CP command In 
this chapter. 
Other special codes are back space [BSlCH f1$I081, Vf)rlical tab [VTICHf1$1 111 and horizontal tab 
11/2 backspace) [HTICHf1$(9). Variables can, of course, be used as character strinns. Two or 
more consecutive variables are plotted with no blank between them by using a semicolon Cl as a 
delimiter between the variables. When a comma 1,1 is used as a delimiter, the variables are 
printed at the right mld within a spnclfifJd space IdepEmdinn on thE) computer) 


_EXAMPLE 


10 
' ••* LB 
COMMAND ••• 
20 
OPEN "LPTJ:" 
AS #J 


:30 
PHlNT #l,"SP1;PA1000,10()0;" 
40 
PH I NT 
# 1, "LBLABEL 
CmclMAND"; CHH$ (3) 


50 
Pl1HJT #1, "SP();" 
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FT 
I Fill~ype 


EDFORMAT 
FT n I,d 1,011 Iterminator] 
FT Iterminator] 


.PARAMETER RANGE 
n 
Type 


d 
Spacing 
o 
Angle 


lIIDEFAULT VALUE 
n=l 
d=IP1-P21 x 0.01 
0=0 


1 to 5 
o to 327674999 
-32760' to +32760' 


III EXPLANATION 
In: Pattern] 
The following three patterns are specifi",] by number. 
1:Bidirectional shading 
2:Unidirectional shading 
3:Hatching I§I 
4:Cross hatching IIlJlllj I 
5:lgnored 
lf the pattern is not specified, the default value of 1 is set. 


Id: Spacing] 
Used to specify the spacing between the piJrallel lines used for hatching and cross hatching. 
When n is '1 Or 2, Hlis parameter is ignored and the value specified with the PT command is us- 
ed. 
When d is not specified, the d value specified with the pmvious FT command is set. If there is no 
previous FT command, the default value 11% of the Pl ,P2 spacingl is set. 
d is ignored if specified as 0, and the PT command value specified at that time is used. 


Ill: Angle] 
Specifies the angle of th'1 lines used for shading and hatching in increments of 45'. If 0 is 


specifi(~d, horizontal lines are drawn, if 90 is specified, vertical 
Iint1S are drawn and if 45 is 
specified, lines at 45' are drawn. If the angle is not specified, or if other than multiples of 45 am 
specified, the value specified with the previous FT command is set. If there Is no pwvlouS FT 
command, 0 is set. 


.EXAMPLE 


10 
' *** 
LT 
COMMAND *** 


20 
PHINT #I,"LT5;" 


30 PHINT #I,"SP1;PH;PD2000,(J,0,1000,-2000,0.(j,-1000;PU;" 


Fig. LT-2 


OA 
I Output Actual Position 


(For serial connection only) 
.FORMAT 
OA [terminator] 


.EXPLANATION 
When the OA command is received, the plotter is ready to output the following three values in 
ASCII code. 


X,Y,P [TEHM] 


X and Y are the intf3ger values of plotter coordinates. P indicates the pEJn condition, 0 for a pen' 
up and 1 for a pen down condition. [TEHMJ is an output terminator for the HS-232C interface. 
For d,)t"ils, refer to "5.4 Device Control Command ESC.M" in Chapter 5. 
This command can be used to manually move the pen to a desired position where a character or 
pattern is to be drawn and to determine its coordinates, which will facilitate pen positioning and 
window setting. 
Before using the command in an "ctual program, open a file by lJsin(J the OPEN swtement. 


.EXAMPLE 


1(j 
, *** 
"OA" 
COMMAND *** 


20 OPEN 
"COM1:9600.N,8,l" 
AS #1 


:llj PRINT #1, "OA;" 
40 
INPUT #I,X,Y,P 


50 
PHINT X,Y,P 
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The OE command can be used to leam the error contents when the POWER/ERROR LED of the 
plotter is flashed. 
The error mask value is set to 223 by the standard or initial setting. 
Tile IM command with no parameter or with a parameter out of the range sets the error mask 
value to the standard setting value, 223. 


• EXAMPLE 
10 
' *** 
IM COMMAND *** 
20 OPEN "LPT1:" 
AS #1 
30 PRINT #I,"IM222;" 
40 PHINT #I,"XX;" 


IN 
!lnitialize 


eFORMAT 
IN [terminator) 


_EXPLANATION 
Performs the following settings in addition to the default settings of the DF command. 
III 
Pen up IPU;) 
(2) 
Sets the scaling points to the default values liP;) 
(3) 
Clears any errors and the sets the third bit of the status byte 
(4) 
Sets the rotate coordinate system to the default values IRO;) 


.EXAMPLE 


10 
' *** 
IN COMMAND *** 
20 OPEN "LPT1:" AS #1 
30 PHINT #I,"IN;" 


IP 
I Input P1 and P2 


.FORMAT 
IP Plx,Ply I,P2x,P2y) [terminator] 


.PARAMETER RANGE AND DEFAULT VALUE 
The parameter range will be the range of the maximum plotting area, as shown in Table IP-1, 
that can be changed by DIP switches 'H(D, H7) and 'Hj;). 
Decimal fractions are rounded down and values that are not included in Table IP-l will be con- 
sidered errors. 


CIIlEXAMPLE 


10 
' *** "OD" COMMAND *** 


20 OPEN "COMl:9500,N,8.1" 
AS #1 


:30 PRINT #1."DP;" 
40 PRINT "Press ENTER key. 
then press HETURN key." 


5k) 
INPUT A 
50 PRINT #1."OD;" 
70 
INPUT #1,X,Y,P 
80 PRINT 
"X ::";X;II 
Y =";Y;" 
UD/ =";P 


9 0 PR I NT 
# 1 , "DC; " 


Note: 
The digitize command is only effective with a serial connection. If this command is used 
with a parallel connection, the computer will be unable to receive the data output by the 
plotter and may not execute any succeeding commands. If this should happen, switch 
the plotter power OFF and ON once to retum to the initial condition. 


OE 


.FORMAT 
OE [terminator] 


Output Error 


(For serial connection only) 


.EXPLANATION 
Whon the OE command is received, the plotter is ready to output an error code in the following 
ASCII code. 


Error code [TERM] 


[TERM] is an output terminator for the RS-232C interface. For details, refer to "5.4 Device Con- 
trol Command ESC.M" in Chapter 5. 
When the output is completed, bit 5 of the plotter status byte is cleared and the error iodicator 
goes out. 
TI18 error codes are defined in Table OE-1 . 


Bit value 
Error No. 
i 
Meaning 


0 
0 
No error 
i , 
... 
1 
1 
command issued 


2 
2 
i 
Wron{l number of parameters 


f~~~ 


4 
3 
UrHjl',,~ble parameter 


...... 
S 
4 
Unused 


16 


,~ 
Unusable charactor set designated 
.., 


6 
C 


.. ~~~-- 


32 


64 
7 
Unused 


f~ 


128 
S 
UIllJsed 


Table OE~ 1 
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IW 
I Input Window 


.FORMAT 
IW Xl lower left, Yl lower left, X2 upper right, Y2 upper right Iterminator) 
IW [terminator] 


.PARAMETER RANGE AND DEFAULT VALUE 
The default values and range of the parameters are the maximum plotting areas as shown in 
Table IW-l, and can be changed by DIP switchesl-(Ii), '1-(7) and 1-(8} If the window is set 
beyond thi;; range, the window will be the boundary of the maximum plotting area without error. 


Paper size 
X 
Y 


A311S01 
o - 
16158 
0- 
11040 
. 
~ ---" 
..._-- 
MIISOI 
0 
11040 
o -. 
7721 


BIANSII 
O' 
16G40 


, 
0 
1036G 
... 


AIANSII 
o -. 10365 
o - 7962 
--_. 
-~-" 


EXPAND 
0- 
17272 
0 
11880 


Table IW-1 Maximum plotting area 


.EXPLANATION 
Four parameters are determined as plotter coordinates and indic8te the X and Y coordinates of 
Ihe lower left corner and upper right corner of the window. 
If the Xl value of the lower left corner is greater than th!., X2 value of the upper right corner, Or 
the y'l value of the lower left coroer is greater thao the Y2 value of the upper right corner, the 
parameter values are automatically changed, with X2 always greater than X 1 and Y2 greater 
than Yl. 
Tho window is set to the default values 8ltHr the power is switched ON or the IN or DF command 
is executed. 
This command is used to restrict the plottinq area when the paper is smaller than the plotting 
area or when a part of a draWing 13tO be plotted. 


~ Window 


Fig. IW-l 
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The hard clip limits determine the maximum plotting area. The IW command for setting the plot- 
ting area, as described above, can further limit the plotting area by establishing a window at the 
desired location within the maximum plotting area. 
By using the IW command, the output from the OH command is not influenced. [TERM] is thE) 
output terminator for the RS-232C interface. For details, refer to "5.4 Device Control Command 
ESC. M" in Chapter 5. 


_EXAMPLE 


10 
' *** "OH" COMMAND *** 
20 OPEN "COM1:9600,N,8,1" 
AS #1 


30 PRINT #l,"OH;" 
40 
INPUT #l,XLL,YLL,XUR,YUR 
50 PRINT "Lower Left 
= (";XLL;",";YLL;")" 
60 PRINT "Upper RiRht = (";XUH;",";YUR;")" 


01 
I Output Identification 


(For serial connection only) 
_FORMAT 
01 [terminator] 


_ EXPLANATION 
By using this command, the model name of tho plott", currently connected to the computer can 
be known by the cornputer. Before this command is actually used in a pronrarn, it is necessary to 
open an RS-232C file on the computer with the OPEN command. 
The DXY-1000 series outputs in ASCII code as follows. 


Model name 
Output 


DXY-ll00 
DXY·l100 


DXY·1200 
DXY-1200 
.. 
------ 
-- 


DXY·1300 
DXY-1300 


Table 01-1 


This command is designed to give the model name of ,in our brand ()f plotter, and 


therefore these; results will differ from those of the 01 command in other HP-GLHA plotters. 


_EXAMPLE 


10 
' *** "01" 
COMMAND *** 


20 OPEN "COM1:9600,N,8,1" 
AS #1 


30 PRINT #1,"01;" 
40 INPUT #1, ID$ 
50 PHINT "The model 
name 
":11)$ 
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LABEL 
COMMAND 


Fig. LB-1 


LT 
I Line Type 


.FORMAT 
LT pattern number (, 1 pitch lenqthl [terminatori 
LT [terminator] 


.PARAMETER RANGE 
Pattern number 
-128 to +127 
Pitch length 
0 to + 12799991%1 


.DEFAULT VALUE 
Solid line 
4% 


• EXPLANATION 
The LT command without parameters defines a solid line. The type of dotted line varies with the 
pattern number as follows: 


-+1 
I-+- Pitch length 
6 --~-----'-"-'--­ 
5 -----.----- 
4 _.-._.-._-- 
3------ 
2 
1o 
- 
(Mark with a dot at designated coordinate) 


Fig.LT-1 


A pattern number parameter in the range +7 to + 127 is ignored and decimal fractions are trun- 
cated. 
A parameter between 
128 and -1 defaults to a solid line. A parameter greater than 128 or 
less than - 128 will cause an error. 
The pitch length parameter is effective when the pattern number is within +1 to + 127. This 
parameter represents the pitch length as a percentage of the diagonal line between scaling 
points P1 and P2. 
When nO pitch lenqth ',s designated, it is set to 4%. 
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will assign the values of P1x, P1y, P2x and P2y to variables A, S, C and D respectively. 
When the output is completed, bit 1 of the output status byte is cleared. This command gives 
you th" coordinates of P1 and P2, which were set by the panel keys, and is therefore useful 
when setting the window within the P1, P2 area or converting between user coordinates and 
plotter coordinates . 


• EXAMPLE 


1£1 
, *** "OP" 
COMMAND *** 
2£1 OPEN "COMl:96£1£1,N,8,I" 
AS #1 


3£1 PRINT #I,"OP;" 
4£1 
INPUT #1,PIX,PIY,P2X,P2Y 


5£1 PRINT "PI = (";PIX;",";PIY;")" 
60 PRINT 
"P2 
:: 
(";P2X;""j;P2Y;")" 


os 
I Output Status 


(For serial connection only) 


.FORMAT 
OS [terminator] 


.EXPLANATION 
The OS command is used for debugging operations and digitizing applications. No parameter is 
used with the command. When the OS command is received, the plotter converts an 8-blt status 
byte value to a decimal value between 0 and 255, and is ready to output it In the following ASCII 
code value. [TERM] Is an output terminator for the RS-232C interface. For details, refer to "5.4 
Device Control Command ESC.M" In Chapter 5. 


Decimal value of status byte [TERM] 


Individual bits of the status byte are defined as follows. 


Bit value 
Bit position 
Meaning 


1 
0 
! Pen down 
------ 
---- -t---- . 


2 
1 
I 
P"I or P2 is changed (cleared by "OP~) 
.._._- 


4 
2 
Digitized point can be output by the OD command (cleared by "OD") 
.........._. 


8 
3 
Initialized (c1earod by "OS") 


16 
4 
Ready to receive data 
01 
32 
5 
There is an error (cleared by "OE") 
.. 
- - 


64 
6 
Unused (always 0) 
- 


128 
7 
Unused (always Ol 


Table OS-l 


After power ON, the status byte is 24 in decimal. 
. 


This is because bit 3 and bit 4 Ilnilialized and ready to receive datal of the status byte are set, 
thus the sum of 8 and 16 Is 24. 
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OC 
I Output Commanded Position 


(For serial connection only) 


_FORMAT 
OC [terminator] 


CD EXPLANATION 
When the QC command is received, the piotter is ready to output the following threr) values in 
ASCII code. 


X,Y,P [TERM] 


X and Yare the coordinate values of plotter coordinates or user coordinates. P indicates the pen 
condition, 0 for a pHn up and 1 for a pen down condition. [TERM] is an output terminator lor the 
RS-232C interfacE). For details, refer to "5.4 Device Control Command ESC.M" in Chapter 5. 
When being scaled by the IP and SC commands, X and Y are user coordinates between 
-32768.0000 and 32767.4999. 
Unlike the OA command ,this is the theoretical pen position.Therefore a position outside the 
drawing area will be output. 
BeforE) using the command in an actual program, open a file by the OPEN statement from the 
computer. 


• EXAMPLE 
10 
' *** 
"QC" 
COM~lAND *** 
20 OPEN "COM1:9600.N.8,1" 
AS 
#1 
30 PR1NT #1."QC;" 
40 
1NPUT #l.X,Y,P 


50 PR1NT X.Y.P 


OD 
I Output Digitized 


(For serial connection only) 


.FORMAT 
OD [terminator] 


.EXPLANATION 
When the OD command is received, the plotter is wady to output the X and Y coordinates of tho 
digitized point and the pen condition in the following ASCII form. 


X,Y,P [TERM] 


X and Y are the integer values of plotter coordinates. P indicates the pen condition, 0 for a pen 
up and 1 for a pen down condition. [TERM] is an output terminator for the RS-232C interface. 
For dE,tails, refer to "5.4 Device control command ESC.M" in Chapter 5. 
When the OD command is received, bit 2 of the status byte is cleared. Before using the corn- 
rnand in an actual program, execute the OPEN statement by direct command from the computer 
to open a file. For details, refer to "3.8 Digitize Commands" in Chapter 3. 
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.EXPLANATION 


The PA command with no parameters sets the absolute coordinate system. This causes the 
parameters of subsequent PD and/or PU commands to be expressed as absolute coordinates. 
The PA command with parameters sets absolute coordinates and, at the same time, moves the 
pen to the point designated by the X, Y coordinates. The pen remains in the condition that ex- 
isted before receiving the PA command. ThUS, in a pen-up condition, the pen only movos but 
draws nothing while, in a pen down condition, it draws. 
Any number of X and Y pararneter pairs can be specifid, but if an odd number of parameters are 
used, every two parameters from the start will be regarded as an X, Y parameter Sf)t to plot and 
the last single parameter will cause an error. 
The PA command is used in combination with the pcm control commands PU and PD as shown 
in the example below. 


• EXAMPLE 


100 
' *** SCALE OFF PLOTTER UNITS *** 
110 LPRINT "IN;SPl;" 
120 LPRINT "PA3000,1500;PD1000,1500,1000,3500,3000,3500 
,3000,1500;PU3500.1500;" 
I:J0 LPRINT "PA;PD5500,1500,5500,:J500,3500,:1500,:J500,1500 
;PU;" 
140 END 


(1000,3S00) 
13000,:35001 
(3500,Jr>OOJ 
(5500.3500) 


i 
1 j 
i 


(2\ 
CD 
CD 
(FI:' 
QJ) 
('0 
l.::c. 
----".... 
L"'- 
~ 


{3000, 1500) 
(:i500,1500) 
__ 
(5500,1500) 


Fig. PA-1 


150 
' *** SCALE ON USER UNITS *** 
160 LPRINT "IN;SPl;" 
170 LPRINT "SC0,100,0,100;" 
180 LPR I NT "PA30 , 15; PD0 , 15,0, 35, :J 0 , :J 5,30, 15; PU 35, 15; " 
190 LPRINT "PA;PD65 ,15,65,35,35, :J5, 35 ,15; PU;" 
200 
END 
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The OE command is useful for debugging. 
Before using the command in an actual program, eXBcufe the OPEN statement by d·"ect com- 
mand from the computer to open a file . 


• EXAMPLE 
10 ' *** "OE" 
COMMAND *** 


20 OPEN "COM1:9600.N.8.1" 
AS #1 


:30 PRINT #1. "OE;" 
<10 
INPUT #1 •E 
50 PHI NT "RD-GLl 
EltHOR CODE :"; E 


OF 
I Output Factors 


(For serial connection only) 


.FORMAT 
OF [terminator] 


.EXPLANATION 
The plotter always outputs the following values. 


40,40 [TERM] 


It indicates that 40 plotter units por ., mm exist on both the X axis and the Y axis. 
[TERM] is the outPut terminator for the RS-232C interface. For details, refer to "5,4 Device Con- 
trol Command ESC.M" in Chapter 5. 


• EXAMPLE 
10 
• *** "OF" 
COMMAND *** 


20 OPEN "COM1:9600.N.8.1" 
AS #1 
30 PRINT #1."OF;" 
40 
INPUT #1.UX.UY 
50 PRINT "X-faetor =";UX;" 
Y-faetor =";UY 


OH 
I Output Hard Clip 


(For serial connection only) 


.FORMAT 
OH [terminator] 


CIIEXPLANATION 
Wllen the OH command is received, the plotter outputs the LL and UR coordinat'ls in integer plot- 
ter units. 


XLL,YLL,XUR,YUR [TERM] 


For negative coordinates, the minus symbols am output, but initial zeros and the plus symbols 
are omittod by the plotter, 
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Fig. PUPD·' 


PR 
I Plot Relative 


_FORMAT 
PR ilX1 ,ilY1 l,ilX2,ilY2,' .) [terminator] 
PR [terminator] 


.PARAMETER RANGE 
- 327680000 to + 32767 4999 


IDEXPLANATION 
The PR command without parameters is used to set a relative coordinate system, This specifies 
the parameters of subsequent PD and/or PU commands ',n reliltive coordinates. The PR corn· 
mand with parameters sets relative coordinates and, at the sarne tirne, rnoves the pen a distance 
specified by the parameter. The new position then becomes the point of origin for the next move· 
mnnt. 
If an odd number of parameters are used, every two par[1meters from the start will be regarded 
as a pararneter set and the last single parameter will cause an error, 
Switchin() ON the power or executing either the IN or the DF command is the same as executinn 
the PA command. Therefore, it is always necessary to execute the PFl command to set the X and 
Y values to relative coordinates. The example shown below uses the PR cornrnand to draw a 
square identical to the one drawn in example ('I) of the PA command. Each point is specified 
with ilX and LIY in the; relative coordinate system. 
Compare 
tl1l~nl with the absolute coordinate values in ( 
). 


• EXAMPLE 


100 
.*•• PR COMMAND •••* 
110 LPHINT "IN;SPI;" 
120 LPRINT "PA3000,1500;PD;PR-2000,0,0,2000,2000,0,0, 
- 2000 ; PU 500 , .J ; .. 
I:HJ LPHINT "PD2000,0,0,2000,-2000,0,0,-2000;PLJ;" 
140 
END 
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00 
Output Options 


IFor serial connection only) 


.FORMAT 
00 [terminator] 


.EXPLANATION 
In this command, the following 8 integers, separated by commas, are output to the computer. 


0,1,0,0,1,0,0,0 [TEFlM] 
L 


LArc and Circle Instruction 


Pen Change Enable 


[TERM] is the output terminator for the RS-232C interface. For details, refer to "5.4 Device Con- 
trol Command ESC.M" in Chapter 5. 


• EXAMPLE 
10 
' *** "00" 
COMMAND *** 


20 OPEN "COMl:9600,N,8,1" 
AS #1 
30 
PRINT #1,"00;" 
40 
INPUT #1,01,02,03,04,05,06,07,08 


50 PRINT "Option parameter :";01;02;03;04;05;06;07;08 


OP 
I Output P1 and P2 


IFor serial connection only) 


_FORMAT 
OP [terminator] 


OEXPLANATION 
When the plotter receives the OP command, it outputs the following four coordinates in ASCII 
code. 


Plx,P1Y,P2x,P2y [TERM] 


Pl x, Pl y, P2x and P2y indicate the integer values of plotter coordinates. [TERM] is an output ter- 
minator for the RS-232C interface. For details, refer to "5.4 Device Control Command ESC.M" 
in Chapter 5. Since the OP command only allows the coordinate values to be output, it is 
necessary to enter the external input command for your computer after the OP command so that 
the values are acquired by the computer. 
For example, 


INPUT #I,A,B,C,D 
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.DEFAULT VALUE 
"PT 0.3;" 


.EXPLANATION 
Parameters are specified in mm. If the pen thickness is not specified, a value of 0.3mm is set. 
The PT cornmand ',s valid only for the pen in use. 
When the SP command is executed, the set value is ignored and the pen thickness is set at the 
default value of 0.3mm until it is set by the next PT command . 


• EXAMPLE 


100 
' *** SHADING SAMPLE *** 


110 LPRINT "SPl;FTl,0,0;" 
120 LPRINT "PT0.3;" 
1;10 LPRINT "RA1000,1000;" 


11000, 1000I 


Hatches within this rectangle 


RA 
I Rectangle Absolute 


.FORMAT 
RA X,Y [terminator] 


.PARAMETER RANGE 
-32768.0000 to +32767.4999 


.EXPLANATION 
Hatches the inside of a rectangle whose diagonal has been specified with the X and Y coor- 
dinates. Hatching begins from the current pen position. 


~-:'"'' 
~ 
Curwnt Pen Position (Start position) 


Fig. RA-l 
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·EXAMPLE 


10 
' *** "OS" 
COMMAND *** 
20 OPEN "COM1:9600,N,8,1" 
AS #1 
30 PRINT #I,"OS;" 
40 
INPUT #1,S 
50 PRINT "The value 
of status byte =";S 


ow 


.FORMAT 
OW Iterminator] 


Output Window 


(For serial connection only) 


• EXPLANATION 
This command is used with no parameter, When the plotter receives the command, it outputs 
the plotter cOordinates of the lower left corner and upper right corner of the window in ASCII 
code, 
The order of the outputs is as follows, 


Xl lower left, Yl lower left, X2 uppm right, Y2 upper right [TERM] 


ITERM] is an output terminator for the RS-232C interface, For details, refer to "5A Device Con- 
trol Command ESC.M" in Chapter 5, To learn the window size, execute the OW command and 
read the values by computer, 


.EXAMPLE 


10 
' *** "OW" 
COMMAND *** 


20 Ol'EN "COM1:9G00,N,8,1" 
AS #1 
30 PRINT #I,"OW;" 
40 
INPUT #1,XLL,YLL,XUR,YUR 
50 PRINT "Lower Left 
= (";XLL;",";YLL;")" 
60 PRINT "Upper Right 
= (";XUR;",";YUR;")" 


PA 
I Plot Absolute 


.FORMAT 
PA Xl ,Yl I,X2,Y2,"'llterminator] 
PA Iterminator] 


.PARAMETER RANGE 
-32768,0000 to +32767A999 
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({l "HOOD;" is 
executed 


I 
I 


.~ 
un 


~ "R090" 


P2 
i 
: 
- - -G ; 


-~y--=-= -- - -P-2~I 


• 
; i (', 
L 
I 
, \1 J Default slatus 
---too +X 
I i, 


:===:~ 


+x 
P2 ; ! 
'--' ------.J 
un 


LLlO,O) 


LLlO,O} 
, 
._._-_.~ 


! fPI-- - - - - - -- - -: I 
r 


-floo +V 
:,' 
i CD "IP;IW;" ore 


executed 
I 


@ "IP;IW;" are ex~)clJled 


+"H090;" 


Pl 
:...__--"c.::-c.::~:..; LU(), 0) 


PHUHH'! 
+Y 
P2, 
I 
I 
' , 
L--.. + X 
I 
j CD Default status 


, 


I' 
II1 
+X 
]'1 (2J'R090," IS executed 
, ~J ' 


i :-t-Y 
I 
L 
'~--- 
Pl~ 
"---"- --, 
1110,01 


~ "IP;IW;" 


URr 


un 


! 
i P1 


~--=----::_:::_::_--::-~-I 


LLlO,OI 


Fig, RO·l A3/B size 
Fig, RO-2 
A4/A size 


Also, the coordinate values of P1 and P2, after rotation of the axes, will depend upon the paper 
and standard size set by DIP switches 1 
1-t,8), and these values are shown in the following 
table, 


Paper size 
Pl x,Pl y 
P2x,p2y 


A311S01 
607,7f17 
10607,159:)7 
.... 
f--- 
-~--- 
_._------,- 


A4IIS01 
0,6'10 
7200,10610 
--- 
-- .- 


BIANSII 
283,934 
10283,16134 
- 
t-·_- 
.uu______ . 
AIANSII 
154,244 
7354,10244 


Table RO-' 


Note: 
Even if the coordinate axes arB rotated by the RO command, the XY coordinate display 
will indicate the same values before the coordinate axeS were rotated. (In case of DXY- 
1300/12001 


.EXAMPLE 


J0 
' *** 
"HO" 
COMMAND *** 


20 
OPEN 
"LPTI:" 
AS 
#1 


30 
PRI NT #1," IN; SPI ;" 


40 
PRINT #1,"800;" 


50 
PRINT #1 ,"PAlfJ00,J000;LBHOTATE 0";CHH$(3) 
60 
PHINT #I,"H090;" 
70 
PHINT #1, "PA1000,1000;LI3HOTATE 9W';CHH$<:1) 
8f) 
PHINT #1,"51'0;" 
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10,351) 


@ 


130,351 
135,351 
[65,351 


(4) 
(2) 
-- 
CB) 


rr--~-~~" 11 L~---------i r 


(O,15l 


(v 
(i!) 


130,151 
135,151 


Fig, PA-2 


(1) 
((65, '15) 


I PU and PO I_p_e_n_u_p_/_D_o_w_n~~~~~~~~~~_~ 


.FORMAT 
PU [terminator] 
PD [terminator] 
PU Xl,Yl I,X2,Y2, 
PD Xl,Yl I,X2,Y2, 
,I [terminator] 
,I [terminator] 


.PARAMETER RANGE 
--32768,0000 to +32767,4999 


.EXPLANATION 
Without parameters, the PU, PD commands perform only pen-up or pen-down movement, 
With parameters, they move the pen to the position specified by the parameters, But the loca- 
tion specified by the parameters will differ in absolute coordinates and in relative coordinates, In- 
serting the PA command before the parameter w'ill set the pos'ltion in absoulte coordinates, 
while inserting the PR command will set the pnsition in relative coordinates, 
If the power is turned ON or the standard settings initialized with the DF commahd or the IN com- 
mand, the position will be set in absolute coordinates, Therefore, when using the PU and PD 
commands directly without inputting the PA command or PR command, the parameter con- 
siders the specified values to be absolute coordinates, 
If a point is designated outside the window, the pen will move to the boundary of the window 
and then enter pen-up status, A pair of IX,Y) parameters mab" one coordinate point, and any 
number of these points can be used in a sequence. If the total number of parameters is odd, 
however, the pen movement will follow the sequence of points until the last incomplete coor- 
dinate point with the odd parameter and then cause and error, (Even if an error occurs, any 
subsequent commands will be accurately executed,1 


.EXAMPLE 


10 
' *** 
"PU 
8 I'D" 
COMMAND *** 


20 OPEN "LPT1:" 
AS #1 
30 PRINT #1,"IN;SP1;" 
40 PRINT #I,"PlJ2000,1000;PD2000,3000;" 
50 PRINT #1,"1'U1000,2000;PD3000,2000;" 
G0 
PRINT #1 ,"S1'0" 
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Fig. RR-2 


SA 
Select Alternate 


~FORMAT 
SA [terminator] 


.EXPLANATION 
After oxecution of the SA command, Cl character set designated by the CA command is used for 
printing. This is effective until the standard character set is selected by the SS command or by 
[SIJCHR$(15), or by usinq the DF or IN command to reset the plotter. In print mode, the alter- 
nate character set can be selected by [SO]CHR$(14). 
This command requires no parameter. For its relation to the CS, CA and SS cornrnands, refer to 
"3.6.2 Character Sets" in Chapter 3. 


• EXAMPLE 


10 
' *** 
"SA" 
COMMAND *** 
20 OPEN "LPTI:" 
AS #1 
30 PRINT #1,"IN;SP1;PAI000,1000;" 
40 PRINT #1,"CS0;CA7;" 
50 
PRINT #1,"SS;" 


60 
PRINT #1,"LBy=";CHR$(3l 
70 
PRINT #1,"SA;" 
80 PHINT #1, "LB" ;CHR$(l20l ;CHH$Cll 
90 
PHINT #1,"SS; 
100 PHINT #1 ,"LBx+l";CHR$Cll 
110 PH1NT #1,"SP0;" 


y=~x+1 


Fig. SA-' 


se 
l 
I Scale 


~~~~~~ 


.FORMAT 
se Xmin,Xrnax,Ymin,Ymax [terminatorI 
se [terminator] 
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('IOOO,3500l 
Crl 
1'2000 O) 
(3000,3500) 
(3500,3500) 
(3500,3500l 


riji 
- 
(~2000 Ol 
().i) 


1 


10,'~ 20001 
1O, 
2000) 
1 


IO,2000} 
J 
J 
10,20001 


(500',0) 
!fi) 
i,'" 
~ 
;'!! 


(2) 
+-- 
(~2000,O) (1) 
Oi) 
(2000,0) 


(1000,l~)O()) 
(3000,'1500\ 
(;3GOO,1500) 
CD 
(5500,1500l 


__~p~s 
I~p~a~p_e_r_S_i_ze 
l 


_FORMAT 
PS paper size lterrninator] 


(tPARAMETER RANGE 
°to 127 


_DEFAULT VALUE 
Designated by the DIP switch 


.EXPLANATION 
Parameter in the range of°to 3 select either B or A3, and those in the range of 4 to 127 select 
either A or A4, The PS command cannot change from ANSI to ISO, Please refer to Appendix A 
"DIP Switch Setting Table" for details. Pl, P2 and the maximum plotting area will be reset accor- 
ding to the paper size. (Refer to the section on the IP command,) If this command is executed, 
the pen carriage will retum the pen to the upper riqht corner (view position) . 


• EXAMPLE 


10 
' *** 
"PS" 
COMMAND *** 


20 OPEN "LPTl:" 
AS #1 


;10 
PHINT #1, "PS4;" 


PT 
I Pen Thickness 


(tFORMAT 
PT d Iterminator] 
PT [terminator] 


.PARAMETER RANGE 
0,1 to 5,0 
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.DEFAULT VALUE 
"Si 029,0.38;" IB/A31 
"Si 019,027;" lA/M) 


_EXPLANATION 
The SI command specifies the absolute character size by two parameters, character width and 
height. A character size specified by the SI command is unchanged by reduction or enlargement 
using the iP, se, or IW corflm8nd or by manual control. The SI command without parameters 
sets the default status. A sinSJle parameter or 3 or ['flore parameters will cause an error and the 
character size will be unchanged . 


• EXAMPLE 
10 
! *** 
"SI" 
COMMAND *** 
Uj 
OPEN "LPTl:" 
AS 
#1 


:30 
PH]NT #I,"]N;SP1;PAI000,1000;" 


4 0 
PH I NT 
# 1 , "S I 0 . :J , 0 . 4 ; " 


50 
PH]NT #I,"LB0.3x0.4cm";CHH$(3J 
60 
PHINT #l,"S]0.5,1;" 
70 
PHINT #1, "LB0.5x1.0cm";CIlH$(3J 
80 
PH]NT #1,"51'0;" 


O. 3xO. 4CmO 


SL 
I Slant 


lIIFORMAT 
SL tan(} [terminator] 
SL [terminator] 


.PARAMETER RANGE 
-128.0000 to +127.9D9D 


.DEFAULT VALUE 
"SL 0;" 


.RELATED COMMANDS 
IN, DF 


5x1.0cm 


F,g. 51-1 


lIIEXPLANATION 
The parameter tanO specifies on anglo relative to a vertical line, as shown in Fig. 81-1. If two or 
more parameters are used, all parameters other than thEl first one will be irJnored. The SL com- 
mand without parameters delaults to slant condition. Tile parametnr range is from -128.0000 
to + 127.4999. Howtwer, for easy reading, it ·'8 advisable to USEl a parameter within ±O.4 for 
default size characters or±0.8 for enlarged. The SL command remains in effect until IN, DF or a 
new SL command is received. 
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When hatching is completed, the pen returns to the start position. 
Hatching is performed in accordance with the current FT and PT command settings (hiltching 
type, shadinn space, anglel. 


OEXAMPLE 
100 
' *** HATCHING SAMPLE *** 
1I0 LPRINT "SP1;FT3,130,45;" 
120 LPHINT "PA;PU1000.1000;" 
130 LPRINT "HA2000,2000;" 


Fig. RA-2 


RO 
I Rotate Coordinate 


.FORMAT 
RO rotate annle [terminator] 
RO [terminator] 


.DEFAULT VALUE 
"RO 0;" 


• EXPLANATION 
The RO cornrmmd without pararneters is equal to Cl parC:Hneter of O. 0 and 90 are the only values 
that are accepted as parameters. When B/A3 paper size is selected (DIP Switch 1-(7): OFFI, the 
X and Y axes rotates 90 degrees in a counterclockwlse direction, as shown in Fig. RO-1. WhEJn 
A/A4 paper size is selected (DIP Switch 1-(7): ONI, the X and Y axes rotate 90 degrees in a 
clockwise direction, as shown in Fig. RO-2. 
Scaling points P1 and P2 chanue as the RO command and the lP, lW commands are executed, 
In Fig. RO-1, RO-2 at@, if the RO, IP and IW commands without parameters are executed, the 
plotter enters the default status again. 
The IN command can cause the plotter to enter the default status CD from the status in 
Cl), 


but the DF commAnd cannot. 
Pressing the ENTIR1 "ey on the control panel while pressing the f"FAST I key changes the plotter 
from CD to 
in Fig. flO-1, RO·2. 
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.EXAMPLE 
100 
' 
**** 
"SM" 
COMMAND **** 


110 LPHINT "IN;SP1;PA0,0;" 
120 LPHINT "PD0,3000,3000,3000,3000,0,0,0;PU;" 
130 FOH 
1=1 
TO 3 
140 HEAD S$ 
150 LPHINT "SM";S$;";" 
160 X=500 


17~J FOH L=1 
TO 4 
180 
HEAD Y 
19 0 
LPR I NT 
'j PA" ; X ; " , 11 
; Y; 
H 
; PD; " 


200 X=X+500 
210 NEXT L 
220 LPHINT "PU;" 
230 NEXT 
1 
240 LFHINT "SM;PA0,0;" 
250 
END 
260 
DATA *,500,1300,2000,2700 
270 DATA R,1500,1700,1300.1000 
280 
DATA 0,2800,2000,1000,400 


10.30001 


10.01 


F;g. SM-1 


13000.30001 


13000.01 


Hatches wlthm this rectangle 


JJo-I» 
-Irn 


CDo 
ROTATE 0 


Fig. RO·3 


RR 
I Rectangle Relative 


_FORMAT 
RR LlX,LlY Iterminator] 


.PARAMETER RANGE 


~. 32768.0000 to +32767.4999 


.EXPLANATION 
Hatches a rectangle starting from the current pen position is on angle to the position determined 
by the relative distance in the X-axis direction and the relative distance in the Y-axis direction. 


~-:~'""'" 
:~ 


............... Current pen position (Start position) 


Fig. RR·' 


Hatching is performed in accordance with the current FT and PT command settings Ihatching 
type, shading space, anglel. 
When hatchinglshadingl is completed, the pen will return to the starting position . 


• EXAMPLE 


100 
' ••• HATCHING SAMPLEC2l ••• 


110 LPRINT "SP1;FT4.100.90;" 
120 LPIlINT "PA;PlJ2000.2000;" 
130 LPIlINT "RIl1000.1000;" 
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SR 
I Relative Character Size 


.FORMAT 
SR character width, height Iterminator] 
SR [terminator) 


.PARAMETER RANGE 
-128.0000 to + 127.9999 (%1 


.DEFAULT VALUE 
"SR 0.75,1.5;" 


.RELATED COMMANDS 
lP, se, IW 


• EXPLANATION 
The SR command specifies a relative character size that can vary with the distance between P1 
and P2. The command without parameters sets the default values. A single parameter or 3 or 
more pararneters will cause an error and the command will not be executed. 


Characfer width 
= IP2x-P'lxl x 


Character height 
= IP2y-Plyl x 


width parameter 
lOO 


b_~_Lgh_!_.PQ,~ <J_~ eter 
100 


.EXAMPLE 


10 
' *** 
"SH" 
COMMAND *** 


20 
OPEN "LPTl:" 
AS 
#1 
30 
PRINT #1,"IN;SPl;PAHJfI0,1000;" 


40 
PRINT #1,"SI\0.75,1.5;" 
5 0 
PR [NT # 1 , "LB0 . 7x 1. 5" ; CHH$ (3 ) 


60 PRINT #1,"SH2,2;" 
70 
PHINT #1,"LB2x2";CHH$(3) 


80 
PHINT #1,"8]'0;" 
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lIIIPARAMETER RANGE 
- 327680000 to + 32767 4999 


1III0EFAULT VALUE 
Depends on the DIP switch setting 01 the paper size mode. 


• EXPLANATION 
The se command with parameters sets the user coordinates of PI to Xmin and Ymin and P2 to 
Xmax and Ymax. 
Each parameter must be a roal number between 
~32768.0000 and 
32767.4999. Usm coordinates once set are effoctivo until they are rescaled by another se com- 
mand or returned to plott!" coordinates by the se command with no parameters. While the com- 
mand is active, all plot command parameters are regarded as user coordinates. The se com- 
mand without parameters specifies all subsequent plotting commonds in plotter coordinates and 
returns the plotter to an unsealed condition. For details, refer to "3.3.1 Scaling" in Chapter 3. 


lIIIEXAMPLE 
10 
' *** 
"SC" 
COMMAND *** 


2 0 0 PEN 
"LI'T 1 :" 
AS 
# 1 


:30 PR I NT # 1 , " IN; SP 1 ; PA0 , 0; " 
40 PHINT #1,"IP0,0,1000,100'J;SC0,100,0.100;" 
50 PHINT #I,"EAI00,100;" 
60 PRINT #1."IP0,0,3000.2000,SC0.100,0,100;" 
7 kJ 
PH I NT #1 , "EA 100 , 100 ; " 


80 PRINT #1,"SP0;" 


Fig. SC-l 


SI 
I Absolute Character Size 


lIIIFORMAT 
SI character width, height [terminator] 
SI [terminator) 


_PARAMETER RANGE 
-12B.OOOO to +127.9999 (cm) 
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.EXPLANATION 
Positive tick refers to the up direction on the X axis and the right direction on the Y axis, and 
negative tick refms to the down direction on the X axis and the left direction on the Y axis. 


y 


LL..LJ+.L...L---'--J 
X 


Positive direction 


Fig. TL·' 


y 


Negative direction 


x 


The tick length parameter value used with the XT command is a percentage of P2y"P1y, and 
that with the YT command a percentage of P2x-P'1 x. The parameter range is from -128.0000 
to +127.9999.0 designates no tick. 
A parameter of 100 draws a tick between points P'I and P2 in the X and Y directions. Parameter 
100 is used to create devisions within a table rather to draw scale ticks. 
Tick length is a portion of the length in the X and Y directions determined by points P1 and P2. 
Therefore, note that the length of X tick is different from that of Y tick when an area set by points 
Pt and P2 is not a square. When the plotter is initialized or the TL command with no parameter is 
executed, it is automatically set to 0.5% of the length between point Pl and P2 in the X and Y 
directions. The tick lenoth in the neoative direction is set to 0 if it is not specified. 
The TL command ',S effective until another TL command is executed or the IN or DF command is 
executed. 
Use a positive parameter in principle, because a negative parameter specifies Cl tick length in 
reverse direction. 
A parameter out of the specified range will cause an error when the XT or YT command is ex- 
ecuted . 


• EXAMPLE 


10 
' *** "TL" 
COMMAND *** 


20 OPEN 
"LPT1:" 
AS #1 


30 PRINT #I,"IN;SP1;PAI000;1000;PD;" 
40 
FOH 
1=1 
TO 10 
50 
PRINT #I,"TL2,0;XT;PH40,0;" 


60 
PHINT #I,"TL1,0;" 
70 
FOR J=1 
TO 4 


80 
PRINT #I,"XT;PR40,0;" 


90 
NEXT 
J 


10f1 NEXT 
1 
110 PHINT #I,"TL2,0;XT;SP;" 


Fig. TL·2 
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11 


(1)0 


Fig. SL-l 


.EXAMPLE 


10 
. *** "SL" 
COMMAND *** 
20 OPEN "LPT.1:" 
AS #1 


30 PHINT #l,"IN;SP1;PA1000,1000;" 
40 PRINT #1 ,"SL0;" 
50 PHINT #1 ,"LBSL0";CHH$(3) 
60 
PHINT #l,"SL0.4;" 


70 PRINT #1, "LBSL0. 4" ;CHH$ Cn 
80 PHINT #1,"SL0.8;" 
90 PHINT #l,"LBSL0.8";CHH$(3) 
100 PRINT #l,"SP0;" 


0<0 


SLOSLO. 4SLO. 8 


Fig. SL-2 


SM 
I Symbol Mode 


.FORMAT 
SM character or symbol [terminator] 
SM [terminator] 


.DEFAULT VALUE 
"SM;" (no symbol mode) 


.RELATED COMMANDS 
SI, SR, SI.. DI, DR 


.EXPLANATION 
The parameter is limited to a single, printable character or symbol. Alter a character or symbol is 
designated by the SM command, it is printed centered on a point specified by the PA or PR com- 
mand. Once designated, it is effective until another character is designated (symbol mode is not 
released) or symbol mode is released. Symbol mode is released by the SM command with no 
parameter. 
The IN or DF command also releases the symbol mode. 
A designated character is affected by commands that chan08 the> size (SI or SRI, slant (SLI or 
direction (Dior DR). 
A semicolon [;]CHR$1591 cannot be designated because ·,t is reoarded as a tfJrminator. Also, a 
space or control code cannot be designated. 
The example shown below draws characters or symbols at the points 01 broken lines. 
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6,0 
0,2 
3,-4 


;!msmm 
Drawing start position 10,2) 


-0,0 
0,2 t --3,-4 


Origin point (6,0) <Jfter execut'lng UC command 
"UCO,2JHJ,O,4,6,O,O,2,3,-4, -_. 3,--=-4,0,2, - 6.0;" 


Fig, UC-2 


_EXAMPLE 


10 
• *** 
"UC" 
COM~lAND *** 


20 
OPEN "LPT1:" 
AS 
#1 
30 PHINT #1,"IN;SPI;PA3000,2500;" 
40 
PHINT #1,"LBABC";CHH$(3) 


f,0 
PHfNT #1,"UC0,2,99,0,4,6,0,f),2,3,-4,-:J,-4,0,2,-6,0 
;CP1,0;" 


G0 
PHINT #], "LBDEF" ;CHH$(3) 


'10 
PHINT #],"SP0;" 


ABCqDEF 


Fig, UC-3 
L__v_s__-----LI_v_e_'o_c_it_Y_s_e_,e_c_t 
J 


_FORMAT 
VS pen speed lterrninatorl 
VS [terrninator] 


_PARAMETER RANGE 
010 1279999 


GIIDEFAULT VALUE 
"VS 42;" 


.EXPLANATION 
The VS command with no pararneter sets the pen speed to the initial valuo, 42cm/sec. The 
parameter ranoe is 0 to 127.9999, A parameter of less than 1 sets the speed to 1cm/sec, Of 
more than 42 snls to 42cm/sec. 
Reducing the pen sp(~ed with the VS command will allow the plotter to draw thick lines or clear 
lines. 
Also, the proper pen spcwd for a given pen call be set with t.his command. Refer to the follovvinn 
table. 
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SP 
I Select Pen 


.FORMAT 
SP pen number [terminator] 
SP [terminator] 


.PARAMETER RANGE 
o to 8 


.DEFAULT VALUE 
"SP 0;" 


• EXPLANATION 
Selects one of No.l to NO.8 pens according to the parameter. The SP command with no 
parameter or 0 returns the pen to the pen stock and moves to the view position. After a pen is 
taken up, the system returns to the position is occupied before executing the SP command. If 
the same pen number as the one currently in pen carriage is designated, the pen carriage will not 
move . 


• EXAMPLE 
10 
• *** 
"SI''' 
COMMAND *** 


20 
OPEN "LPTl:" 
AS 
#1 
30 PHINT #I,"IN;" 
40 
FOH 
1=1 
TO 8 
50 
PRINT #l,"SP";I;";" 


60 
PHINT #I,"PA;PlJ1000,";1*300;";" 
65 
PIUNT #I,"PD;PHI000.fJ;" 
70 
PHINT #1. "LBPEN No."; I ;CHH$(3) 


80 
NEXT 
I 


90 PHINT #1."SP0;" 


___-'PEN 
___-'PEN 
___--'PEN 
__-------'P EN 
__-------'PEN 
___--'PEN 
___-'PEN 
___--'PEN 


Fig. SP·' 
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No 
No 
No 
No 
No 
No 
No 
No 


8 
7 
6 
5 
4 
3 
2 
1 


CD 
WG 2000,90,45 
~#~ 
J 
WG 2000,90, 
45 


'----""-V("-,_--,2,,,Ol,,,lO,-,-,--'--"'90"'-A"'5'----' ~."'i!i> 
WG - 2000, - 90, - 45 


~l----~ Conto' pO'"tl(," 
11 
~"J~ 
L_W=G-",,,,2,,,,0,,-00_'9",0,,-'---'2'45,-----, "}~ ~ 
'----'-W""G=o,-20"'O_O'-"9,,,0',-,-4",5_...1 
WG 2000,~90,~45 
------.1 
l-- 
WG 2000,-f,-l0,45 


Fig, WG-1 


.EXAMPLE 


100 
' *** wedge Ilatching *** 


110 LPRINT "SP1;PA;PlJ2000,5000;" 
120 LPHINT "FT3,40,0;" 
130 U'HINT "WG2000,D0,45;" 
140 LPHINT "FT3,40,45;" 
150 LPHINT "WG2000,90,-45;" 
160 LPRINT "I<'T:3,40,90;" 
170 LPHINT "WG-2000,90,-45;" 
180 LPHINT 
"1<''1'3,40,1:15;'' 


190 LPHINT "WG-2000,90,45;" 


Fig. WG-2 
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ss 
I Select Standard 


.FORMAT 
ss [terminator) 


.EXPLANATION 
After execution of the SS command, a character set designated by the CS command is used for 
printing. This is effective until an alternate character set is selected by the SA command or 
[SOICHR$1141, or by resetting the plotter with the DF or IN command. 
In print mode, the standard character set can be selected by [SI]CHR$(15). This allows a text 
composed of English and German to be printed using only a single LB command, eliminating the 
need of dividing the LB command to execute the SS command. This command requires no 
parameter. For its relation to the CS, CA and SA commands, refer to "3.6.2 Character Sets' in 
Chapter 3 . 


• EXAMPLE 
10 
' *** "SS" 
CONMAND *** 


20 OPEN "LPTl:" 
AS #1 


3Yl PRINT #1,"IN;SPl;PA1000,lYl00;" 
40 PHINT #l,"C51;" 
5Yl PHINT #1,"55;" 
60 PH I NT 
# 1 , "LB tan ( (/:3 ) "\ 3" ; CHH$ ( 3 ) 
70 PHINT #1,"5100;" 
tan (11/3) =-{3 


TL 
I Tick Length 


.FORMAT 
TL tick length in positive direction !,tick length in negative direction) [terminator] 
TL [terminator] 


.PARAMETER RANGE 


~128.0000 to +127.99991%1 


.DEFAULT VALUE 
"TL 0.5,0.5;" 
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CHAPTER 5 
INFORMATION ABOUT INTERFACES 


5.1 Parallel (Centronics) Connection 


The parallel input connector of the DXY-1 000 series complies with the specifications for a Ccn- 
tronics interface and may be used with almost any printer cable or computer. For more informa- 
tion about how to connect the DXY-1000 series to each computer, see the cable list of 5.1 
"Parallel Connection ICentronics)". 


5.1.1 Parallel Interface Specifications 
.Connectors 


Ne 
36 
1<3 
HIGH*'" 


HIGH,,- 
35 
17 
GND 


Ne 
34 
16 
GND 


GND 
33 
15 
Ne 


HIGH* 
32 
14 
Ne 
Ne 
31 
13 
HIGH* 


30 
12 
GND 


GND 
29 
11 
BUSY 


28 
10 
ACK 


HIGH 
27 
B 
DI 


26 
8 
DB 


25 
7 
05 


24 
t3 
D4 


GND 
23 
5 
D3 


22 
4 
D2 


21 
:1 
Dl 


20 
2 
DO 


-19 
1 
STfWBE 


3300() t +5V 
~ 


_~ 
+5V 


Fig. 5-1 
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CD 


16 nrid 


uc 
I User Defined Character 


_FORMAT 
UC (pen control value,) tlX1,tlY1, (pen control value,) ... (tlXn,tlYn)'" 
[terminator] 
UC [terminator] 


llIPARAMETER RANGE 


~ 128.0000 to +127.9999 


• EXPLANATION 
The UC command uses three types of parameters: pen control value, X differential, and Y dif- 
ferential. 
The pen control value designates a pen up/down condition, --99 or less for a pen up, and 99 or 
more for a pen down condition. It is advisable to use '-99 ancl 99. The pen always goes lip 
when the plotter receives the UC command and, therefore, a pen down parameter should be 
placed in the UC command in ordor to make a point. After the UC cornrnand is completed, the 
pen 90es up, moves to the lower left corner of the next right character cell, then returns to the 
pen condition before the execution of the UC command. The X or Y differential designates a 
horizontal or vertical pen movement in grid units. The X and Y differentials should be greater 
than 
~99 and smaller than 99, and a decimal fraction can be used. 
A character cell is divided horizontally into 6 sections and vertically intn 16 sections for the pur- 
pose of specifying pen movement. (See Fig. UC-11 
An ordinary character is printed within the area surrounded by broken lines, horizontal 4 sections 
x 
vertical 8 sections. A character defined within this area has 
Cl normal charactEH size. A 


character defined by the UC command need not be witbin a character cell. However, since the 
origin point of a character is shifted ooly by a character cell aftor printing, the PA, PR or CP com- 
mand should be used to move the pen out of the defined area when the character to be printed is 
not within a single character cell. 
Otherwise, the next character will overlap the printed 
character. 
See Fig. UC-2 for an example of how to draw an "rrow mark with the UC command. The origin 
point of the character aft"r executing the UC command is (6,01, and the next character will 
overlap the end of the arrow if the next character is printed as it is. Therefore, "CP1 ,0;" must be 
executed to move the origin point to (12,01. A UC command with no parameters moves, the pen 
to the stallin9 position in the previously Denerated LB command. 


6 grid 


...--- Normal character size 
H-+-+H..- __~~/ 
(designated by SI, SR command) 
I~ 
L 
L.J...L-l-L..!-l4- Noxt chdracter origin point (6,0) 


Oriqin point (0,0) 


Fig. UC-l 


5.2 Serial (RS-232Cl Connection 


When you select a serial IRS-232CI interface for connecting HIe DXY-l000 series to a com- 
puter, follow the cable list of "Serial Connection IRS-232CI", If you use your computer and inter- 
face under different conditions than those described in Chapter 5, refer to the explanation 
below, 
Also, for the handshake of an RS-232C interface, see "5,3 Information About Handshake" in 
Chapter 5, 


5.2.1 Serial Interface Specifications 
.Connectors 


Terminal No, 
Signal 
Pin connection 
1 
FG 
2 
TXD 


3 
RXD 
4 
RTS 
5 
CTS 


6 
DSR 
7 
se; 
1\-------------------j 


8 
Ne 


9 
NC 
10 
Ne 
11 
NC 
\0000000000000l 


12 
NC 
000000000000 


13 
Ne 
/ 
\ 
14 
S,TXD 
15 
Ne 
16 
SRXD 
25 _____ - 
_. - - - - - - - - - - - 
14 


17 
Ne 
18 
NC 
19 
NC 
20 
DTFl 


21 
Ne 
22 
Ne 
23 
Ne 
24 
NC 
25 
NC 
i 


Table 5-1 
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Pen type 
Pen speed 


Water based fiber tipped pen 
42cm/sec. 


f-e-"-~-"" 
- -- 


Thick water based fiber tipped pen for POP art 
42cm/sec. 


Oil based fiber tipped pen for OHP film 
10cm/sec. 
-- 
--"--- 
-- 
-,-_._._----~-- 


Ceramic pen 
lOcrn/sec. 


---- 
------ 


Ink pen 
20cm!sec. 


Table VS·, 


.EXAMPLE 


.10 
' *** 
"VS" 
COMMAND *** 
20 OPEN "LPTl:" 
AS #1 
30 PRINT #I,"IN;SP1;VSlYJ;" 


__W_G__I_S_h_a_d_e_w_ed_9_e 
--' 


_FORMAT 
WG r,lIl ,lie Clld) [terminator] 


.PARAMETER RANGE 
r 
F1adius 
-327G8_0000 to +327G7.49999 


III 
Start angle 
-327G8.0000' to +32767.49999- 
lie 
Center angle 
-32768.0000- to +32767.49999' 
lid 
Resolution 
-32768.0000' to +32767.49999' 
Idefault value: 5' I 


.RELATED COMMANDS 
FT, PT, EW 


.EXPLANATION 
The hateting type, spacing, and angle are the sami) as thost) specified with the FT and PT com- 
mands. Since the base point differs with the sign of the radius parameter, care is required with 
its spncification. The angle relativt~ to the base point differs according to the sign of the stMt and 
center angle parameters. 
The driJllving direction changes in accordance with the sign of the parameter. 
The resolution specifies the smoothness of the circular arc or the wedge. The parameter is 
specified as an angle(' I. The total number of chords par arc is limited to 90. For example, when 
Oc=360' ancJ Od=O', the resolution OcJ is set to 4'. If the resolution is not specified, 5' is set. 
Od is changed to an integer to divide Oc equally. The smoothest circles are drawn when Od is 
specified with 0 
0 
_ 


The pen returns to the start position i3fter drawing is completed. 
The drawing direction changes in accordance with the sign of the parameter. 


5.2.2 V-Connection (Y-DROP) 
When a host computer and a terminal are connected with an RS-232C. the DXY-I 000 
sories con be connected between them. This is called a Y-Corln8ction and performs the 
following functions: it can transmit data /ram the host computer to the terminal. it can 
transmit data to the plotter for drawing and it can permit the terminal to monitor the data 
while drawing is under way. 


Host computer 
(Simplo V-connection diaQrHrn) 


Torminal 


Y-connection 


! i i!!! 


Fig. 5-4 


Cables used for the V-connection are shown in Fig. t")-5. 


Computor 
Terminal 


FG 1 
TXD 2 
nXD 3 
RlS 4 
CTS 5 
DSR 6 
SG 7 
DCD 8 
DTR 20 


Plotter 


FG 1 
TXD 2 
RX[) :3 


SG 7 


S.TXD 14 
S.HXO 16 


-f--- 
-- 
- 
- 


" 


/ 


A 


- 
~ 
- 


Fig. 5-5 
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-1 FG 
2 TXD 
:3 HXD 
4 RTS 
5 CTS 
6 DSH 
7 SG 
8 DCD 


200TR 


60 PRINT #I,CHR$(27) ;".E" 
70 
INPUT #1 , lE 


80 PRINT "I/O ERROR 
_______ tl. lE 
, 


90 END 


COMMAND ERROR 
o 
1 


2 
3 
4 
5 
6 


7 


MEANING 


I/O ERROR 
MEANING 


0 
No enor 


."._._----~ 


10 


While an output request is being executed, another command request'mg output will 


not be 
iOmd tHlly the first command is valid. 


11 
A device control cotTHl'land error has occurred. 
------ 
~ 
--~ 


12 
When Cl device control comrrlarH,i parameter is unsuitable, the parameter causinrJ the er- 


ror is initialized. 


--~ 
-f-- 
--- 
----- 
13 
When a parametGJ' has overflowed. 
" " 


---- 


14 
When.t~)o many parameters arc input, or parameters tire riot terminated by a 
I---~-- 


15 
When 
<] framing fHfor, parity error, or overruh errOr has Oc;(;urred during reception of 
data. 
------- 
------- 
------ -- 


16 
When the input buffer has overflowed If) this case normal drawing operation is impossi· 


blfl 


.List mode 
When the list mode is used, the plotter will draw a command or a parameter character string 
exactly as sent, This is a useful tool to check drawing data or to debug drawing programs_ 
Both parallel and serial connections may be used with this function. 
Please refer to the user reference manual "3_1 A List Mode" in CHAPTER 3 for details_ 


4·2 


Host 
Terminal 


computer 


..........", 
.Receipt 
,, 


of data 
, 
I, n Buffer 
"i 
: 


t-----_··_·J 
.Execution of 
data 


Plotter 


If, after receiving an ESC.Y or ESC.I command, a bmak signal that lowers the RXD terminal 
INn.3 pin) of the plotter below 150m/sec. Comes from the terminal. the plotter will send 
this break signal to the computer and then return to the same condition as if it had received 
an ESC.Z or ESC.I command. 
Remember: Since data go through the internal circuit of the DXY-l 000 series to a terminal, 
you must have turned ON the power of the DXY-l 000 series for data communication bet- 
ween the computer and the DXY-l 000 series even when you are not using the DXY-l 000 
series. 
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.1/0 signal cable 
The way each connector inputs and outputs data is shown in Fig. 5-2. 


j-5V 


INPUT 


Pin2 DO 


Pin30"1 


Pin~l D7 


Pin 10 ACI( 


10ktl 
0----+:-.]-- 
0-_-1>-""1-- 


I 
o-----1-~-~-~ 


o---+~--_:]-­ 


I 


Fig. 5-2 


The I/O si,lnal timing chart is shown in Fig. 5-3. 


minl us 


STB(input) 


BUSY(output) 


ACK{outputl 


DATA(inputl 


"1 r 
---U'.---- 


, 
-----\------11 


I 


ml(\ Ips i mln Ips 


, 


Input 
~)()rt latch 


Fig. 5-3 
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,, 


:::::uJ= TYP 2us 
,,, 
I 
I 
I 
I 
I, 


(CPUlreclds in 


How the hardwiro handshake changes the remaining huffer capacity is shown in Fin. 5-7. 


Remaining buffor capacity 


o 


Block size determined bV 
ESCH or ESCI 


512 


byte 


co 
0" 
@ 
Maximum '---'-'-+--'-t--'-t-- 
Timo 


DTP,:High 
DTFUow I)TR:High DTH:Low 


(1)lf data is transmitted to the DXY-l 000 smies with the DTR pin "Hinh" when a full buf· 
fer capacity {empty now} is available, 
the remaining buffer capacity gradually 


decrnases because the data transmission speed is faster than the drawing spE:Jed, 
(2)lf the remainin[J buffer capacity is less than thn block size 180 bytes are thG default 
value} as determined by the 1st parameter of the ESC.H or ESC.I command, the 
DXY· '1000 series sets the DHl pin to "Low". The remainin() buffer capacity in· 
creases gradually because of no data transmission from the computer. 


(illf the remaining buffer capacity is larger than 512 bytes, the DXY·l000 series sets 
the DTR pin to "High". The computer then transmits the data again. 


Fig. 5-7 


The default after th,) power is turned ON Ineeans you are ready to use this hardwire hand· 
shake. 
No matter what kind of handshake you set other than above, the DXY·1 000 series switches 
the DTH pin from "High" to "Low" and vice versa according to the remaining buffer capaci· 
ty. If this is inconvenient, you can fix the DH, pin at "Hi(Jh" with theist parameter of the 
ESC.@ command. 
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.Signal lines are shown in Table 5-2. 


Pin No. 
Abbrev. 
i 
Description 
I Plotter side 


DTH 


CTS 


RXD 


TXD 


6 


5 


2 


3 


20 


FG 
I Security line which is normally connected with the computer If.a._mHo 
,I 
/co.ln) 


~~~_+i-:C:-.(_",_nected_~o Hw ~:Iolier frame 
~_ 
: Transmit datH. Data output from the plotter to the compuhH.Connected , 


i to the receive data line of the computer 
+=! 
<Output'> 


I SPACE~"O"~+12V MARK~"1"~-12V-'----_. 
I Receive data. Data receive line of the plotter from tlie computer. Con- 
". 


I nc~cted to the transmit data line of the computer 
! 
<Input) 
SPACE="Q"=+3V to +25V 


MARk~""'~ 3Vto -25V 
I' 
-----j 
--+-:::-- 


Request to send. 
4 
RTS 
I 
(Output) 
___ 
~!-'O_'_utPut from the plottor to the computer Always ON (+._12v) is output. r- 


CIOcH to send. Input frorn the computer to the plotter. 


I When the sionalline is ON {+3V to -25Vl. the plollef is ICJdy 10 out~ I 
I put data, or when the line is OFF (-::IV to ~25V), no data will be out-I 
<Input> 
i 
' 
I put 
: When unconnectod, the plotter always operates with ON status. 
! 


I-·····_---~-_············'"········,-- 
. 
- 
" 
--. 
. 
--- 
--, 
-----,.--- 


I 


Data set ready. Normalty this lino is connected with Cl siQr'ul line to in-I 


' dicate the recJdy-to-operate status of a modem. Input from the computer 


DSR 
i 10 the plotter. 
I 
<Input> 


~....7 ... ~~;~:;~:;;~~:~~::'::::::t:;~t;I'~:~:"r:',~:ri;~:·~;;i::)rr.'~i 
<C;~)··· 


~4-'-' 
$.TXD 
: Data output from the plotter to _:!~~ computer In V-connection, 
! 
<Out~(:~ 


~~... 
S,RXD 
1, Data receiv:,ng line 'In V-connection. 
i 
<Input> 
I Di;t~--i'~;~~ninal read'! Si(;;;~~)-'i~;·i~ldicate that th-(;--;;Y~l~;'rn is ready to ,.~~;;~;~ I---~-·· 
I illunicate As in RTS. wilh OIP SWHS:; sot to ON (to serial). 
! 


'; When hardwire handshake is enablO~ by the ESC.@, the plotter con- ! 


j trois DTR ON (+ 12V) Of DTR OFF (- '12V) according to the remaining I 


i capacity of the buffer. 
'I 
<Output) 
, 
. 


I When hardwire handshake is sot to dif,able by the ESC.@ command, 
i; 


OTR is always + 12V. 
i 


DTR can be connected with CTS or DSR of the computer for handshak-- I 


infj, provided that tho computer has a function to monitor tho above 
i! 


signal line ilnd stop II'le data output. 


1 


--- 


Table 5-2 
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5.3.3. Xon/Xoff Handshake 
In this handshake mode, the DXY-1000 outputs the character specified as an Xoff 
character to the computer when the remaining buffer capacity is below a certain value. And 
it also outputs the character specified as an Xon character to the computer when the re- 
maining buffer capacity is above a certain value. The computer stops the data transmission 
if an Xoff character is sent and starts the data transmission if an Xon character is sent. 
This Xon character is specified by the ESC.I command and this Xoff character by the ESC.N 
command. The remaining buffer capacity to output the Xon character is determined by the 
ESC.I command. The remaininn buffer capacity to output an Xoff character is 512 bytes. 
A sample program for the Xon/Xoff handshake and an explanation of how it works are 
shown in Fig. 5-8. 


Sample program: 


100 
' 
DXY-1000 RS-232C DEVICE CONTROL 
COMMAND 
110 
' 
SAMPLE PROGRAM FOR Xon!Xo££ 
HANDSHAKE 
120 OPEN "COM1:9600,N,8,1" 
AS #1 


130 ON COM GOSUB 1000 
140 
PRINT #1,CHR$(27);".M0;0;0;13;0;0:"; 
15 (~ 
PR I NT # 1 , CHR$ (27) : ... I 150: 0 ; 17: " ; 
160 
PRINT #l,CHR$(27);".N;19:"; 


17.) 
PRINT, #l,CHR$(27);" .@;0:": 


180 
COM 
ON 
190 
' 
MAIN PROGRAM 


Program for drawing 


END 


1000 
' 


10Hl 
1020 
1030 
1040 
1050 
1060 
1070 
1080 


INTERRUPT Xon!Xof£ 
IF LOC(1)=0 THEN RETURN 
A$=INPUT$(l,#l) 
IF A$=CHR$(l9) 
THEN PRINT "Xoff 
PHINT "wai t 
!!" 
A$=INPUT$(l,#l) 
IF A$-CHR$(17) 
THEN PRINT 
"Xon 
PHINT "ILLEGAL Xon 
! 
I"~ 


RETURN 


.. 


":COM ON:HETUHN 


Explanation: 
Line '120 
Opens the RS-232C port. Grammar varies depending on computers. 


Line 140 
Sets 
terminator 
for 
data 
output 
from 
the 
DXY-1000 
series 
to 
[ESCjCHR$( 13). 


Line 150 
Taking the limit of the remaining buffer capacity as 150 bytes, sets Xon 
character to [DC1jCHf1$(17). 
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• Y-connection setting 
To use the V-connection, turn ON DIP Switch 2-@of the DXY-1000 series first and then 
turn ON the power switch next. In this condition, all the data is transmitted frorn the host 
computer to the terminal or vice versa without passing through the I/O buffer. At this 
time, the DXY-l000 s"ries only transmits the data but does no drawing. 
When it receives the ESC.Y or ESC.I command, the DXY-l000 series stores data in the 
I/O buffer and starts drawing according to the data. Obviously the data being transmitted 
here must be drawing data, and they can be output to the terminal. The way tM drawing 
data are output to the terminal varies dependino on the 2nd bit to 3rd bit of the second 
parameter of ESC,@ command as shown in Table 5-3. IMonitor mode OFF, monitor 
mode 1, monitor mode 21. 
The way your computer responds to a request of the DXY-l 000 series varies depending 
on whether the request comes from an RD-GL I 
command or a device control com- 


maod. In fact, it varies Irom the 2nd bit to 3rd bit of the second parameter of ESC.@ com- 
mand as shown in Table 5-3. In this condition, data from the terminal can be sent to the 
computer. Blit when the DXY-l000 series is responding to the computer, this response 
has first priority and the data from the terminal are ignored. 
Also, when it receives the ESC.Z or ESC.I command, the DXY-1000 series returns to the 
same condition HS before it received the ESC.Y command or ESC.I command 


Monitor mode OFF 
Monitor mode 1 
Monitor mode 2 


- 
._-- 
_._--- 


ESG. @;O: 
2nd 
parameter 
of 
ESG.@;8: 
.@;12: 
ESC ,@ command 
or 
ESG 


ESG. @;4: 


t-------r~~efore 
rece~iving 


~._. 
•___•__.----L........____ ~,_,_,______ --'- 


ESC . Y or 
ESG (, 
Output all data 10 3 terminal including device control commands. (Output ESC.Y and 


or after receiving 
ESC.( too.} 


, ESG. 2 or 
ESG.). 
i 


~--_·,---!---~~t~iJt 
data 
oth~; 
than 
I 


._-.- 


. . 
_ . 
Output data, including tho- 
IAfter rece,vlng ESG.\ Doe' not ootpot to a term,- 
those 
of 
device 
control 


i, 
_ 
_ 
se of device control comm- 
I Yor ESG(, 
nal. 
~omlnands 
to a terminat 
I 
0. 
I ands, to a terminal 8. 


~--~(;output a resp~~-' 
.- 
-~-----.- 
! 
------ ----- 


request 
by a 
device control I Output data to a host computer. 


command 
~ 


How to o;:;'tput a respon~;e to a 
"., 
--"-_.~~--- 
,,-- 
" ,,_. 
--,,,,.------- 
- --- 


, 
Output data to a host com- 
request by a FlD-Gl 
1 com- 


j 


Output data to both host computer and terminal. 


mands. 
puter, 
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The difference between mode 1 and mode 2 is shown in Fig. 5-9. If handshake outputs 
(such as output trigger character, echo terminator character and output terminator) have 
been set in mode 1, they arc sont with the procedure shown in Fig, 5-8. Even if these hand- 
shake outputs have been set in mode 2, they are ignored. For more information, see "5.3.5 
Handshake Output Specifications". 


Computer 
ENQ char8ct81 
DXY- 1000 
(Output trigger character) 
series 


ACK character 
r 


~Output terminator} 
r ' - 
I L, - 
Echo back 


E.cho back 
-.. Not mceivnd 
L - -- - 
- - - 
- 
- 
---J> by data buf- 
Echo terminator 
fer 


"- 
Received 
by 


Data block 
) 
datel buffer. 


v 


Mode 1 


Computer 
ENQ character 
DXY- 1000 
ACK character 
sflfies 


~ 
Data block 
v 


Mode 2 


Fig. 5-9 


A program example of "ENQ/ACK Handshake Mode 1" is shown below. 


First of all, without outputting drawing data to the DXY-l000 series, this program writes 
those data to a data file called "DATA1". Next, it opens DATAl to execute Example 2. 
"Tasks other than DATA1" refers to any tasks other than drawing done a computer using 
the extra time caused by buffering the DXY-l000 series. 


Example 1: 


10 OPEN "I:DATAl" 
FOR OUTPUT AS #1 


20 PR I NT 
# 1 • " , .•••• , ••• "J 


Data for the DXY-l 000 serres 
1000 END 
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5.3 Information about Handshake 


This section explains the handshaking system for a serial IRS-232CI interface. If the DXY-1000 
series has a processing speed lower than the speed of data transmission, it may miss some data 
if preventive action is not taken. To receive all the data perfectly, the DXY-1000 series deter- 
mines whether data transmission is acceptable according to the remaining capacity of the I/O 
buffer. This data transmission system is called a "handshake". 
The DXY-1000 series supports three handshake modes: hardwi re handshake, Xon/Xoff hand- 
shake and ENQ/ACK handshake. 
The hardwire handshake uses the DTR pin of an RS-232C and lets the computer know whether 
it is ready to receive data from the DXY-1000 series. Besides this, the DXY-1000 series per- 
forms handshaking by sending a particular character from the same pin as used for data. 
This section witl explain the above three handshake modes as well as the software checking 
handshake that sends data from the computer using the device control commands while check- 
ing the remaining buffer capacity of the plotter buffer. 


Note: 
-In the examples below, a typical BASIC language is used in the concrete programs. Also, 
PRINT #1 and INPUT #1 indicate input and output of data when an RS-232C is used. In this 
case, you must havfl opened the RS-232C port. 
-All character codes (ASCII codesI use dflcimals. 
-Character codes are written in the form CHR$ I character code). 
-Control characters like [ESC] ara, for example, written in the form [ESC]CHR$1271. For informa- 
tion about device control cornrnands, see "5.4 Device Control Commands" in Chapter 5. 


5,3.1 Hardwire Handshake 
The DXY-1 000 series has a function to switch the DTR pin of the RS-232C interface from 
"High" to "Low" according to the remaininq buffer capacity. Thn DTR pin is the NO.20 pin 
of the RS-232C. 
If your comput", has a function to stop the output of data when the input is low at the CTS 
or DSR pin 01 the RS-232C, a handshake by the hardware is available. A connection exam- 
ple for a hardwi re handshake is shown in Fig. 5-6. Use this connection for IBM-PCs. 


IBM-PC 


FG (\) 


TXD 0) 


RXD C31 


HTS (C) 


CTS (3) 


DSR (rD 


SG CD 


DeD@ 


DTR@ 


IXY-F'S·ll.13.31331 


Fig. 5-6 
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DXY-1000 SERIES 


CD FG 


(2) TXD 


@RXD 


(D RTS 


.:;}) CTS 


@DSFl 


(1) SG 


IBl DeD 


,;(!IOTR 


Explanation: 
Line 130 


Line 140 
to 
Line 150 


Line 170 


Line 180 


Line 190 


Line 200 


Line 230 


Line 1000 
to 
Line 1120 


Opens two files. Modify the command, to open a file depending on the in- 
dividual computer. 


Sets interrupt processing. 


Clears buffer data of the DXY-l000 series 


Initializes settings for handshakll. 


Sets both mon·,tor mode and hardwire handshake mode to OFF. 


Taking the delay time until the DXY-1000 series starts outputting as WO 
m/sec, sets the output terminator to [CR]CHR$113). 


Taking 
the 
ENQ 
code 
as 
[ENO]CHH$151 
and 
the 
ACK 
code 
as 
[ACK]CHR$16), sets the data block to 256 bytes. 


Gets out of the main program by interrupt with an ACK signnal from the 
DXY-WOO series Sets the DATA1 to a 256 byte data block to output them 
to the DXY-1000 series. 


With the setting of Line 230, the computer sends the [ENO]CHR$151 to the DXY-l000 
series. Then the DXY-·I 000 series returns the [ACKICHR$16) as an ACK character to Ute 
computer if the remaining buffer capacity is more than 2li6 bytes. 
In this program, the computer checks the plotter's condition in the main program and out- 
puts one block 1256 byte plotter datal using an interrupt if the buffer still has extra space. If 
the buffer has no extra space or no output data in it, thecornputer processes "Tasks other 
than DATAl". 


5.3.5 Handshake Output Specifications 
The Xon/Xoff and the ENQ/ACK handshake have different output specifications from each 
other, depending on the settings of the device control commands, as shown in Table 5-4. 
"()" indicates effective output specifications, but" x " indicates ineffective output specifica- 
tions even if they have been set. Also, these output specifications may be affected if they 
are output by the RD-GL I 
output commands 


NEO/ACK 


, 


Output I 
Output specifications 
! Xon/Xoff i 


Setting command 
by 


mode1 
i 
rnode2 
RD-GL I 
{Parameter! 


Delay time 
0 
,;. 
x 
() 
! ESCMIPlI 


f----~- 
. 
Output trigger character 
0 
;< 
x 
n 


I::~~::~: 


.~ 
-~---~--- 


Echo terminator 
0 
x 
x 
j 
0 


~~- 


Output terminator 
CJ 
x 
x 
0 
' ESCMIP4,P51 


.~._-~. 


Output initiatOr 
A 
x 
X 
() 
! ESC.MIP6\ 


Intercharacter delay 
0 
0 
0 
0 
ESC.NIPII 


Immediate response character 
0 
! 


---~-~ .._- 
0 
x 
x 
I ESCNIP2 - 
Pili 


Table 5-4 
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5.3.2 Software Checking Handshake 
The DXY-1 000 series has a function to output the rernaining buffer capacity to a computer. 
By means of this function, the DXY-1000 sends data while checking the remaining buffer 
capacity. 


Example of the software checking handshake: 


100 
' DXY-1000 RS-232C DEVICE CONTROL 
COMMAND 


110 
' 
SAMPLE PROGRAM FOR SOFTWARE HANDSHAKE 


120 OPEN "COM1:9600.N.8.I" AS #1 
130 PRINT #l,CHR$(27l;".M100;;;13:"; 
140 
'MAIN PROGRAM 


GOSUB 1000 


Main program for drawinn 


GOSUB 1000 


END 


1000 
' 


1010 
1020 
1030 
1040 
1050 


SUBROUTINE FOR BUFFER CHECK 
PRINT #1.CHR$(27l;",B"; 
INPUT #l,B 
PRINT "Buffer space :";B 
IF B>=500 THEN RETURN 
GOTO 1010 


Explanation: 
Line 120 


Line 130 


Line 1010 


Opens the RS-232C port. Grarnmar varies depending on computers. 


When the computer asks the DXY-1000 series to output, takinn the delay 
time the DXY-l000 series takes to respond to the computer as 100rn/sec, 
sets 
the 
terminator 
for 
data 
output 
from 
the 
DXY-1000 
series 
to 
[ESCICI-IR$1131. 


Commands the DXY-l 000 series to output the remaining buffer capacity to 
the computer. 


Uwcks the remaininn buffer capacity and commands the DXY-1000 series 
to wait for dat,::'! transmission. 


Line 1020 
to 
Line 1050 


In this sample pronram, the DXY-l 000 series checks the remaining buffer capacity and con- 
trols the data transmission between Line 1000 and Line 1050. Because of this, GOSUB 
1000 must be executed to check the remaininn buffer capacity, as needed, in the rnain pro- 
gram. In other words, GOSUB 1000 must be executed so that incoming data do not 
overflow the remaining buffer capacity before the next GOSUB 1000 is executed. 
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5.4 Device Control Commands 


The device control command is used to determine the communication protocol between a com- 
puter with an RS-232C interface and the DXY-1 000 series and let the computer know the cur- 
rent status nf the DXY-·f 000 series. There are also device control comnlands to set the specifica- 
tions for output by fm-GL I 
commands. 
The device control command consists of three characters, such as [ESCICHR$1271, ".", the last 
of which is a capital letter or El symbol. And it is divided into two kinds: one with parameters and 
one without parameters. 
Parameters may be omitted. A semicolon ";" is LJsed on a delimiter to separate parameters. 
A semicolon ";" without parameters indicates that parameters are omitted. For the device con- 
trol command with parameters, you are required to key in terminator at the end of an instruction 
sentence. A colon ":" is used for the terminator and this cannot bH omitted. 


5,4.1 Handshake Mode Commands 


I 
ESC.B 
Remaining buffer capacity output 


.FORMAT 


[ESCIB 


.EXPLANATION 
This command tells the DXY-1 000 series to output the current remaioing buffer capacity 
to the computer. Since the cornputer knows the remaining buffer capacity with this corn- 
mand, it can output data helow this capacity to the DXY-HJOO series. Therefore, using 
this command allows you to prevent the buffer from an overflow. 
Se{~ "Example" of 
"5.3.2 Software Checking Handshake". 


ESC.M 
Set handshake output specification (1) 


.FORMAT 


[ESCI.M P1;P2;P3;P4;P5;f>6: 


• EXPLANATION 
This command sets the output specifications for handshEJking. 


P1 : 
Wheo the computer asks the DXY-HJOO series to output, the parameter Pl sets 
the delay time until the DXY-1 000 series starts outputting. The parameter range is 
from 0 to 65535. The unit is rn/sec. A decimal parameter wi!1 cause an error. 
lOefault value: 01 


EXAMPLE: 
PRINT #l,CHR$(27l;".M100:"; 


This command sets an approximately 
·1 OOm/sec delay timfJ. 
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Line 160 


Line 170 


Line 1000 
to 
Line 1060 


Sets Xoff character to [DC3]CHR$119), 


Sets the DTR pin to "High", In other words, does not allow the hardwire 
handshake to operate, 


Processes interrupt signals from the DXY~ 1000 series, The computer stops 
the data transmission if [DC3] is sent and starts it again if [Den is sent 
from the DXY~1000 series, 


By setting Line 140 to line 170, the DXY~1000 series operates as follows: 


(1) Outputs [DC3] as Xoff character if the remaining buffer capacity is below '150 bytes, 


(The computer stops the data transmission,) 
(2) Outputs [DC1] as Xon character it the mmaining buffer character is over 512 bytes, 


(The computE:f starts the data transmission.) 


Remaininu buffer capacity 


Xoff 


Xon 


f 


t 
(J)Xoff 
150 byte 
" 
.....L .... ~ 


5"12 byte 
L 


Data 


max '- 
~~~ 
Time 


Fig, 5-8 


In this program, the handshake is performed using interrupts under computer execution and 
so does not work properly unless the computer has the ability to accept interrupts, If the in~ 
terrupt works properly, the computer jumps from Line 1000 to Line 1080 and waits until tbe 
next Xon signal is input if the interrupt signal is XofL 


5,3.4 ENQ/ACK Handshake 
In this handshake, the computer first sends the character specified as an ENO character to 
the DXY~ 1000 series and asks whether it can transmit a certain amount of a data block, In 
response to this, the DXY~ 1000 series tells whether data transmission is acceptable by the 
character specified as an ACK character if the remaining buffer capacity is more than the 
above block data amount 


Furthermore, the ENO/ACK handshake is divided into three modes: mode 1, mode 2 and 
dummy, Mode 1 is set by the ESC,H command, mode 2 by the ESC,I command and dum- 
my by the ESC.H command without any pararMter, 
In th{) dummy ENO/ACK, especially if you do not set any ENO or ACK character, the DXY~ 
1000 seriHs returns the ACK character to the computer unconditionally when receiving the 
ENO character, 
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ESC.N 
Set handshake output specification (2) 


lIlFORMAT 


[ESCjN Pl ;P2; ...;Pll: 


lIlEXPLANATION 


This command sets an intercharacter delay and also sets an Xoff character for the Xon/X- 
off handshake. 


Pl : 
This parameter sets an intercharacter delay, The parameter range is from 0 to 
32767.4999, and the unit is m/sec. For more information about the intercharacter 
delay, see "5.3.5 Handshake Output Specifications" in Chapter 5. This setting is 
applicable both to the handshake modes and to the output of RD-GL I 
output 
commands. 
(Default value: 01 


EXAMPLE: 
PR I NT 
# 1 •CHR$ (27) ; " • NJ 0: " ; 


For example, when you send the [ESCLL command to the DXY-l000 series, the 
DXY-l000 series outputs "1024CHR$(131". At this time, each character or ter- 
rninator is sent to the computm at intervals of 10m/sec. 


P2 to P'I '1: 


These parametnrs set an Xoff character when the Xon/Xoff handshake has been 
set (see 
ESC.I commandl. 
When the ENQ/ACK handshake flaS been set, the parameters also set an im- 
mediate response character. For more information about the irnmediate response 
character, see "5.3.5 Handshake Output Specifications" in Chapter 5. 
You can set up to 10 characters. 
toefault value: 0 for all parametersl 


ESC.H 
I Set ENQ!ACK handshake mode 1 


_FORMAT 


[ESC].H PI ;P2;P3; ... ;P12: 


_ EXPLANATION 
This command does settings in the ENQ/ACK handshake mode 1. When the computer 
sends the ENQ character set by paramntor P2 to the DXY-1000 series, the DXY-1000 
series outputs the ACK character set by parameter P3 only if the remaining buffer capaci- 
ty is above the value set by Pl. After the ACK character is returned, the computer can 
then send a block of data io the plotter equal to the number of bytes specified by Pl. 
If you omit all the parameters when sending the ESC.H command, the handshake is not 
available. But when the computer sends an ENQ character to the DXY-'I 000, the DXY- 
1000 always outputs an ACK character regardless of the remaining buffer capacity. This 
is called a "dummy handshake". 
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Example 2: 


"***ENQ ! !":PRINT #I,CHR$(5);.:RETURN 
"DATA END! !":RETURN 


OPEN 


'« 
BLOCK TRANSFER 
» 
COM OFF 
PRINT "ACK ! !":INPUT #I,ACK$ 
IF ACK$<>CHR$(6) 
THEN COM ON:RETURN 
FOR 
1~1 
TO 256 


IF EOF(2) 
THEN GOTO 1120 


A$~ INPUT$ (l ,#2) 
PRINT #I,M; 
PRINT M; 


NEXT I 
COM ON 
PRINT 
PRINT 


II'lI'l 
' DXY-ll'll'll'l RS-232C DEVICE CONTROL COMMAND 


111'l 
' 
SAMPLE PROGRAM FOR ENQ/ACK HANDSHAKE 


120 
' 


130 OPEN "COM1:9600,N,8,l" 
FOR OUTPUT AS #1 
"DATAl" FOR INPUT AS #2 
140 ON COM GOSUB 1000 
150 COM ON 
161'l '«< 
SET HANDSHAKE MODE ENQ/ACK 
»> 


170 
PRINT #l,CHR$(27l;".K"; 


180 
PRINT #l,CHR$(27l;".R"; 


190 
PRINT #I,CHR$(27l;".@;0:"; 


200 
PRINT #I,CHR$(27l;".M100;00;00;13;00;00:"; 
210 
ENQ character 
~ CHR$(5) 


220 
ACK character 
~ CHR$(6l 
230 PRINT #I,CHR$(27l;".H256;5;6:"; 
240 '«< 
MAIN PROGRAM 
»> 
250 PRINT "***ENQ 
!!" :PRINT #I,CHR$(5l;: 


Tasks other than 
DATAl 


END 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
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P2: 
For the ENQ/ACK handshake mode 2, parameter P2 sets an ENQ character. If you 
specify 0 for this parameter, nothing can be sent. For the Xon/Xoff handshake, set 
o for the parameter. 
lDefault value: 01 


EXAMPLE: 
PR I NT 
# 1 , CHR$ (27) ; " • I ; 0 ; 17: " ; 
PHINT #l,CIIR$(27J;".N;19:"; 


P3 to P12: 
For the Xon/Xolf handshake, these parameters set an Xon character. 
For the ENQ/ACK handshake mode 2, these parameters set an ACK character. 
You can set up to 10 characters, each separated by a semicolon ";". A terminator 
set by the 
ESC.M command cannot be output. Specifying 0 sends nothing. 
lDefault value: 0 for all parameters) 


EXAMPLE: 
PH! NT 
# I , CHH$ (27) ; " • I ; 5 ; 6 : " ; 


This command enables the ENQ/ACK handshake. The ENQ charaetor is set to 
[ENQICHR$(5), the ACK character to [ACKICHR$161 and the data block size to 80 
bytes, respectivoly. 


EXAMPLE: 
PR I NT 
# I, CHH$ (27 J ; ... 180; 0; 17: " 
CHH$(27);".N;19:"; 


ESC.O 


This command enables the Xon/Xoff handshake. The Xon character is set to 
[DC1]CHRI171, the Xoff character to [DC3JCHR$1191 and the limit of the remain~ 
ing buffer capacity to 80 bytes, respectively. 


5.4,2 Status Commands 


I Output plotter status 
------ 


.FORMAT 


[ESC]O 


.EXPLANATION 
This command outputs to the computer the presence or absence of data in the buffer as 
well as the status ot the DXY~ 1000 series according to the codes shown in Table 
5~5. 


Code 
Buffer capacity status 


0 
Buffer is not empty 


8 
Buffer is empty 


16 
Buffer is not empty, and plotter is on standby* 


24 
Buffer is empty, and plotter is on standby* 


"The PAUSE indicator lights. 


Table 5~5 
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Delay time: 
This is the delay timo Im/sec) before the DXY-1 000 series starts outputting when the com- 
puter asks it to do so, thereby preventing any date transmission from the DXY-1 000 series 
before tbe computer is ready to receive data. 


Output trigger character: 
The computer sends this character at the end of an output command sent to the DXY-1 000 
series. 
Even if you set this character, the DXY-1000 series does not output until the character is 
sent. For this, [DC1]CHR$I171 is often used. The default value is 0 Ifor nothing setl. 


Echo terminator: 
This is used by the computer to echo data sent from the DXY-1000 series back to the DXY- 
1000 series again. If you set this echo terminator so that the reception of echoback data 
does not cause an error, the DXY-1000 series ignores input until receiving this character. 
For this [LF1CHR$11 0) is often used. The defaultvalue is 0 Ifor nothing set!. 


Output terminator: 
This character is sent after at the end of all the data output by the DXY-1000 series. The 
default value is [CR1CHR$1131. 


Output initiator: 
The DXY-1000 series sends this character at the beginning of the data which it outputs to 
the computer. Depending on the computor, is may be necessary to send this character as a 
sign that the DXY-1 000 series is ready to do data transmission before actually sending data. 
For this [STXICHR$12) is often used. The default value is 0 Ifor nothing setl. 


Intercharacter delay: 
This is the delay time It'n/secl between characters within a character string that the DXY- 
1000 series outputs to the computer. Depending on computers, one may not be able to do 
data transmission if there is not enough delay time between characters the DXY-1 000 out- 
puts. In such a case, this character is set. The default value is Olm/secl. 


Immediate response character: 
When the ENQ/ACK handshake is set, this character is output before the ACK character. 
Depending on computers, one may ask the DXY-1 000 series to give an irYIm"diate response 
after sending the ENQ character. In such a case, if you set this character, the computer 
returns the character back immediately after receiving 
the ENQ character. 
For this, 
[DC31CHR$1191 is often used. The default value is 0 Ifor nothing set!. 


5-16 


ESC.K 


.FORMAT 
[ESC]K 


I Abort command 


.EXPLANATION 
This command executes one vector of the currently-active DXY-GL or RD-GL I 
com- 


mand, ahorts all other subsequent commands and clears the data buffer. 


ESC.R 


.FORMAT 


[ESClfl 


I Reset device control 


.EXPLANATION 
This command sets all the settin[]s of the dnvise control commands to their default 
values. 
When ESC.R is executed, the results are the same as executin[] the device control com- 
mands below. 


[ESC].J 
[ESC]M: 
[ESC!.N: 
[ESCI.H: 
[ESC!.I: 
[ESC]@: 


5.4.4 
Monitor Mode Commands 
The DXY-1000 series is capable of outputtin[] data sent from the computer to a terminal 
and so forth. Cables used for this purpose should be wired as shown in "5.2.2 Y-Connec- 
tion"in Chapter 5, Fi[]. 5-4 with the DIP Switch 2-(,1) turoed ON IY-DROP). 


ESC.Y 
I 
l 


===E=S=C=.=(==_P_lo_tt_e_r_O_N 
J 


.FORMAT 
[ESC!. Y or [ESCJ.I 


.EXPLANATION 
After the power is turned ON in the V-DROP mode (DIP Switch 2-@ is ON), the DXY- 
1000 series ignores all data until is receives this command. The i[]norcd data are output 
through pin NO.14 of the RS-232C connector to the terminal. 
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P2: 
Parameter P2 sets an output trigger chareter. For more ioformatioo about the out- 
put 
trigger 
character, 
see 
"5.3.5 
Handshake 
Output 
Specifications". 
This 


character is also applicable to the output of RD-GL I 
output commands. 


IDefault value: 13[CRII 


EXAMPLE: 
PR I NT 
# 1 • CHR$ (27) ; " • M; 13: " ; 


P1 is set to 0 Idefault value). The output trigger character is the carriage retum 
[CR1CHR$(13) 
For example, if you send the ESCB command to the DXY-1000 
series and the carriage retum [CRl thereafter, the DXY-1 000 series outputs the re- 
rrwining buffer capacity to the computer. 


P3: 
Parameter P3 sets an echo terminator. For more information about the echo ter- 
minator, see "5.3.5 Handshake Output Specifications". The echo terminator IS al- 
so applicable to tho output of RD-GL I 
output commands. 
IDefault value: 0) 


EXAMPLE: 
PR I NT 
# 1 • CHR$ (27) ; " . M; ; 10: " ; 


In this example, parameters P1 and P2 are set to the default values and the echo 
terminator is set to line feed [LFlCH R$I 10). Thus, the computer must output the li- 
ne feed [LFl at the end of echoback data so that the DXY-1000 series will accept 
input. 


P4 and P5: 
These parameters set an output terrninator. The output terrninator is the last 
character sent following the data output by the DXY-1 000 serios and is made up 
of one or two characters. This terminator is also applicable to the output of RD-GL 
I 
output commands. 
lDefault value: 13[CRl for P4 and 0 for P5) 
EXAMPLE: 
(1) 
PR 1NT 
# 1 • CHR$ (27) ; " • M; ; ; 13 : .. ; 
(2) 
PRINT #1.CHR$(27);" .M;;; 13; 10; 0:"; 


(1) 
outputs 
[CR]CHR$(13) 
as 
the 
output 
terminator 
and 
(2) 
[CR] 
and 
[LF1CHR$(10). But in the case of two characters, as in (2), you must set P6 to 0 
Idefault value). 


P6: 


This parameter sets an output initiator. For more information about the output in- 
itiator, see "5.3.5 Haodshake Output Specifications". When you set the output in- 
itiator, you must set parameter P5 to 0 Idefault value). The output initiator is also 
applicable to the output of RD- GL I 
output commands. 
IDefault value: 0) 


EXAMPLE: 
PR 1NT 
# 1 •CHR$ (27) ; " • M; ; ; 13; 0 ; 33: .. ; 


This command outputs an exclamation "" "ICHR$133)) before the data sent by the DXY.. 
WOO series to the computer. 
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EXAMPLE 1 
PRINT 
#1, CHR$(27);" .@;0:"; 


This command 
SE~ts the man'ltar mode to OFF and DTR signals to ON. At this time, 
any data after the ESC.Y command are taken into the DXY-1 000 series and so are 
not output to a terminal. Also, handshake is not available. 


EXAMPLE2 
PIlINT #l,CIlR$(27l;".@;8:"; 


When DIP Switch 2-(i) is ON IY-DROP), this command turns the monitor mode ON 
and sets mode 1. In this mode, the DXY-1000 series outputs the data currently 
under execution to the terminal. 


EXAMPLE3 
PRINT #1,CHR$(27l;".@;12:"; 


When DIP Switch 2-@isON IY-DROP), this command turns the monitor mode ON 
and sets mode 2. In this mOde, the DXY-1000 series outputs the data received 
from the computer to the terminal. 
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ESC.E 


.FORMAT 


[ESC]E 


I Output error code 


ESC.L 


• EXPLANATION 
When this command is received, the DXY-l 000 series outputs error codes about the RS- 
232C interface, as shown in Table 5-6. At the same time, ,mors are cleared. 


Error codes 
Error contents 


0 
An I/O error has not occurred. 


10 
While clf1 output request is being executed, another cornmarid requesting output has been 


received, but only the first command is valid. 


1 1 
A device control commarId error has occuned 


12 
A device control command parameter is unsuitable, (The parameter causing the error is set to 


the default valuE:.) 


13 
A parameter overflow has occurred. 


14 
Too many parameters he:JV8 been input, or the parameters were not terminated by":". 


15 
A framing error, paritY error, or overrun error has occurred during reception of data. 


16 
The I/O buffer has overflowed. (In this case normal drawing operation is impossible.} 


Table 5·6 


I Output I/O buffer size 
------ 


liIFORMAT 


[ESC1.L 


• EXPLANATION 
When this command is received, the DXY-1 000 series outputs the current size of the I/O 
buffer to the computer, usually outputting 1024 bytes. 


Note: 
Even with a 1M byte buffer, it will answer "1024". 


5.4.3 Abort Commands 
__E_S_C_._J__I Abort device control 


.FORMAT 


[ESC]J 


.EXPLANATION 
This command aborts the device control commands under execution. 
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App.A 


APPENDIX 


DIP Switch Setting Table 


SW-1 
SW-Iii! 


~~~~~~~~~~ 
~~~~~~~~~~ 1:1 
® @@ 0 
® @ 
~) @ ® (j) 
®CV ®Q:l®® 
C±) @ ®0 


@® 
®CV ® 
® @@®G) 
@ 
® 
® CV ®® 
@ ~ 
T T j 
j ur 
j 
j 
j j T 
j 


KAN,II 
PAPER 
EXPAND 
INPUT 
CHARACTER 
UNIT 
COMMAND STOP DATA 
PARiTY OATAFLOW 
8AUD RATE 
MODE 
SIZE 
FONT 
MODE 
BIT 


~~ 
~~ 
~ 
~ 
~ 
~ 
~ 
~ 
~~ 
~ 
Di[ablc 
ISQA3 
OFF 
PARALLEL 
OM5mm 
ROGl.! 
1bit 
8bil 
NQNE 
NORMAL 


~~ 
~~ 
~ 
~ 0 


~ 
~ 
~ 
~ 
~~ 
~ 0 


[SClF' 
ISOM 
ON 
SERiAL 
O.lmm 
DXY,GL 
Hit 
7bit 
ODD 
V-DROP 


~~ 
~~ 
~~ 
Shil1JIS 
ANSI B 
EVEN 


~~ 
~~ 
NEe 
ANSiA 
DXY-GL 
JAPANESE ONLY 
MODE 


OXY·13(011200) 
ONLY 


~~M 
~~M 
~~~~ 
~~M 
~M 
~~~ 
~~~ 
~~~ 
AN$l ASCII ID 
SpanjsM,atin 
ISO GWr!;jn 
ISO Spanisn 
0000 (lAUD 
4IJOO8AUO 
1200BAUD 
3lliIB~,IJO 


~~~~ 
~~~~ 
~~~~ 
~~~~ 
ANSI ASCII lnl 
(Not I!sedl 
ISO French 
ISO Portuguese 


~~~~ 
~~g~ 
~~~~ 
~~~~ 
M~ 
~~~ 
~~~ 
~~~ 
frtf!l:hIGermil1l 
ISO Swedish Name 
ISOUK 
ISO NOrw3Y (2) 
96i.10BAliO 
2400 BAUD 
(,{)OBAUfJ 
150 BAUD 


~~~~ 
~~~~ 
~~~~ 
~~~~ 
SGmdinavian 
ISO N(HWay (1) 
ISOllalian 
(NOl used) 


M;1x.imum 
: 


DIP Switch Setting 
SW1-6 
Paper 
Paper Size 
------- 


Plotting Area 
'$Wl··6 
SWl-7 :SW1·8 
Set the maximum plotting area, that \,vi!! iJccom- 


ISO A3 
420x297mm 
1403950 x 276nm 
Off 
on 
orr 
rnodale both ISO A3 and ANSI B sizes. 


I$OA4 


... 
1276)( 193025;;;---- --()Ff- 
ON 
SW1-!.8 
2()7x210mm 
orr 


431,8:< 2794mrn 
',416 x 259.12l1mm 
Set the paper siZE! according 10 ISO (A3/A4) or 
ANSI B 
orF 
OFF 
ON 


17/11inch 
1(537,10 }Oimh , 
ANSI m/A) 


1259 In', >I 1f)D OGmm 


- 
SW2-1-.W 
2lDllx215.9mm 
ANSIA 
ON 
ON 


11 >I B.~,inch 
:~12: ::~('~J;~~_:~~l___ 
Set the Silme as the computer side in terms of 
- 


b8Ud rate, parity check, and other conditions when 


EXPAND 


!17/11.fJ9incll 
I 
ON 
a serial mS-232Cl connection isusod. 


SW2-9· 
[Functions] 
Set the command rnode to rm-GL r or DXY-GL. 
SW1-L-4 
SW2-iO 


Select character sets out of the I 9 
~;Olfi olthe DXY-lOOO sories 
Set the operation sWp (software resolution) in 


for the initial font setting. 
the DXY-GL command mode. 


SW1-·'. 


Set according to whether the connection with thE; computer is 


parallel (Cenlronicsl or serial mS-232Cl. 


A-l 


L.',.Q 


Table 5-7 
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App.B 
Control Code Table 


Decimal 
ASC Ii Character 
Function 
0 
[NULL I 
Nop 
1 
[§QBJ 
Nop 
2 
IllTX I 
Nop 
3 
[J:TX I 
End Label Command 
4 
[gOT I 
Nop 
5 
(E:NQ I 
RS-232C 
6 
~cKI 
Nop 
7 
[JiEL I 
Nop 
8 
[ill 
Backspace (Moves left one space) 
9 
L8TI 
Horizontal tab (Moves left balf a space) 
10 
ill] 
Line Feed (Feeds one line down) 
11 
LITJ 
Inverse Line Feed (Feeds one line up) 
12 
U:.U 
Nop 
13 
U~[:] 
Carriage Return (Moves to head of line) 
14 
~ 
Select Alternate Character Set 


15 
[ill 
Select Standard Character Set 
16 
!J:>LE I 
Nop 
17 
IDCll 
Nop 
18 
IDc21 
Nop 
19 
[Qc31 
Nop 
20 
[Qc41 
Nop 
21 
INAKI 
Nop 
22 
ISYNI 
Nop 
23 
[J:TBI 
Nop 
24 
ICANI 
Nop 
25 
l1MJ 
Nop 
26 
[§ual 
Nop 
27 
[Escl 
Nop 
28 
ill] 
Nop 
29 
[ill 
Nop 
30 
m:J 
Nop 
31 
LQTI 
Nop 
32 
rnJ 
Space 


For more information about the range of character codes from 33 to 126 (decimal), see Appen- 
dix C "Character Set Table". 
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App.C 
Character Set Table 


Hexa~ 
Decimal 
Character set 
decimal 
code 
code 
0 
1 
2 
3 
4 
6 
7 
8 
9 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


21 
33 
I 
I 
I 
I 
I 
I 
A 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
• 
22 
34 
" 
" " 
" " 
" A 


r 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
23 
35 
# 
# 
£ £ 
G # E 
# 
# 
# 
# 
# £ £ £ £ 
# § 
J 
24 
36 
$ $ $ $ $ $ E 
J:l 
J:l 
J:l $ $ $ $ $ $ $ $ 
, 
25 
37 
% % % % % % E • 
% % % % % % % % % % % 


26 
38 
&. 
&. 
&. 
&. 
&. 
&. f 
'3 
&. 
&. 
&. 
&. 
&. 
&. 
&. 
&. 
&. 
&. 
&. 


27 
39 
, 
. :";;; . 
j' 
, 


,.... 
P 


28 
40 
( 
( 
( 
( 
( 
( 


~ 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
-{ 


29 
41 
) 
) 
) 
) 
) 
) 


, 


) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
') 


2A 
42 


A 
* * * * * * 


I * * * * * * * * * * * 
28 
43 
+ 
+ + + 
.. 
+ + + + 
+ + 
+ 
+ 
~ 
+ + + + + 
2C 
44 
- 
, 
l' 
, 
, 
. 
2D 
45 
- 
- 
- 
- 
- 
- U ::l - 
- 
- - - 
- 
- 
- 
- 
- 
- 


2E 
46 
0 
3 


2F 
47 
/ / 
/ 
/ 
/ / 
i. 
'y / / / / 
/ / / / / 
/ 
/ 
30 
48 
000000- 
- o 0 0 0 0 0 0 0 0 0 0 


31 
49 
1 
1 
1 
1 
1 
1 
P 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


32 
50 
2 2 2 2 2 2 
l' 2 2 2 2 2 2 2 2 2 
2 2 


33 
51 
3 
3 3 3 3 3 
'J 3 3 3 3 3 3 3 
3 3 3 3 


34 
52 
4 
4 
4 
4 
4 
4 C I 
4 
4 
4 
4 
4 
4 
4 
4 4 4 4 


35 
53 
5 5 5 5 5 5 
C ;;t 5 5 5 5 5 5 5 5 5 5 5 


36 
54 
6 6 6 6 6 6 N tJ 6 6 6 6 6 6 6 
6 
6 6 6 


37 
55 
7 7 7 7 7 7 n t 
7 7 7 7 7 7 7 
7 
7 
7 7 


38 
56 
8 8 8 8 8 8 
I J 
8 8 
B 8 8 8 8 8 8 8 8 


39 
57 
9 9 9 9 9 9 
G 7 9 9 9 9 9 9 9 9 9 9 9 


3A 
58 
t1 
::J 
.. 


38 
59 
, 
, 
£ 
+j . 
• 
, 
, 


3C 
60 
< < < < < < ¥ 
:,. < < < < < < < < < < < 


3D 
61 
= = = = = = § A = = = = = = = = = = = 


3E 
62 
> > > > > > f 
t 
> > > > > > > > > > > 


3F 
63 
? 
? 
? 
? 
? 
? 
Cl: 
'J ? 
? 
? 
? 
? 
? ? 
? 
? 
? 
? 
I 
§ § § 
40 
64 
~ 
~ 
~ 
~ 
19 
~ a '9 
19 
~ E 
19 § it 
~ 
~ 


Automatic backspace 


C-l 


App.D 
Command Table 


DXY-GL Commands 


Command 
!=oirriat 
Parameter 
Parameter range 


(Oefault value) 
Page 


2-5 


2-27 


2-15 


2-24 


5 t(J +5 (0) 


~327$8_0000 to 
+32767-4999 


r: 
32768.0000 to 
+32767.4999 
01,02: - 32767' to 
+32767" 


I. 
,,~_, 
~~~~__--j-,(I:::dc.::,1'-=tOc.l,-,79.9999'-,1__5·-,-I~+_--! 


r: Radius 
r: -'32768.0000 to 
01: Start 8ngle 
+32767,4999 
02: End ilI\gie 
01,02: -32767' to 


Od- Resolution 
+32767" 
___,~~~ 
~~~~r'=Jd: l' to 179_999~n5°} 


BQ 


Gr,Ol.tJ2 LOd) 


Mxl,yl,x2.y2,· 'Xn,Yn 


Ax,y 


Cx,y,t,Ol,02 COd) 


Er,01 ,tJ2 LOd) 


Lp 


xy: X and Y center coor- 
32768,0000 to 
2~3 


~~e--t-,d"i,,,)i1:::te,,$e--,"~~~_~~f-7+_3_:,:,2767:c':,49,,9,,,9~~~==+=~ 
C: Pitch of dotted line 
Q-O to 32767.4999 (BD) 
~ 


x,y: X and Y conler cool'- 
x,y,r: 
'-~32768_0000 iO 
dinates 
+32767.4999 


r: Hadius 
(11,in: - 32767" to 


01: Start angle 
+32767" 
02: End angle 
Od: 1" to 179.9999" Ur) 


Od: Rosolution 


D 
Dri:lw~~~~---lrD~'~1-.Y~'~I.~'~2~.y~2c','-~·;;;;Yn~-·~·-tCxcn~:~xO=a~$i~Sr'~hoc'~i2-0~o~ta~'~I-co~o~,~-~-~-· 


diniHe 


yn: Y axis (vertical) coor- 
dinate 


r: Radius 
01- Stilrt <1f1gle 


fl2: End angle 


Od- Resolution 


E 
Re!ative Circle 


L 
Line Type 


G 
A + Circle 


a 
liCD Scale 


C 
Ci'de 


A 
Circle Center 


M 
Move 


f-H--"-----------~---~~-'-tcHc-~~~ 
Home 
2:2.Q 


1 
Relative Draw 
16.x1 ,J.yl ,J.x2,J.y2, 
j,xn: X relative COOrdinate 
32'768.0000 to 
2-10 


+;;:-;:-;c::=,--~~__t~.~',n.. ~~~" 
Ayn: Y relative coordin~~~_.,"+_:+~~3=2~76~7~-~4~9~9~9--~-~--, 
, 
__", 


f---~J--t-'p~e-'n~C~'~ha~n~g~e'--~-_+~J.n= 
n: Pen number 
0 to 8 {1) 
2-11 


K 
A + % 
Kn, e1, e2·--------·~--t-'''~:~p~e~''-''e~n~ta~g~e~.w="CCh respect t:Co-+-,,-'=9~I~O~,'-:-tO=+C9~I~O~1;---~~·+'·-'1 


0% of the uppermost part 
C, l,Q, 2: -- 32768.0000 to 


Q 1: DistanCf:;l of the end pQsi- 
+32767-4999 


lion from the ccnter 


~, 2: Distance of the starting 


position frorn H~~.~0~ter 
p-O: Solid line 
p= 1,2: Dotted Iitie 


p~'"3,4: Single dot dash line 


p=5: Doubte dot d~~h lin~:_+_--,;;_;;c;;-;:",,:;;;~~-~---._.~.~ 
x: X axis (horizontal) coar· 
32168.0000 to 


dinate 
+32767,4999 


y: Y axis (verticaO co.~?_'io~'~te~'+c~:-7,__-~~~----.~,,~_.~_:_;::_ 


N 
Mark 
Nn 
1 10 15 
2-19 


rP",,+,P,:',:in:': ';: __ :-~~-~-f-:,P;e;l=n2e-'"c;o-,--____ 
___.__+-C;I'7tO=CO;:__C;h~'~';a;ct;';';';";iO~9'-- 
+--'---'--'-''----~~~---·12-20 
r:Qc---I'cA2;"ph'C-",R~o":c'oe_ .,. 
+.Q~t;'-:-:-';-.,--;;--,""----cc"-'--,.~-~~"g:::'e_";90;--:'I~__~---j.:O:,,'=o3;:';0;1=c"'~__~+2=-'-=2'-j' 


R 
Relative Move 
Rj,x1,ilYl,,lx2,,ly2, "AX- 
Mn: X relative coordinate 
32768,0000 to 


-;""t-;-;-:;~;c"-,--~~-'I-.r:'!~!2 
Avn: Y rel.~!!:,;e;c;o;o;rd;io;a;,;e~-1~+~3=2:--7~6~7~4~9c:-99, 
~ ~!£.ty~_~,~I,~~~tc' -~~--h'~'O==c:--- 
n: Character size 
+O'--"0:c-"=2:--7~';3;1__~~~._-,_..?:??, 


T 
Hatchmg 
Tn,x;y,d,1 
n""' 1: Hatching (mly 
n: 0 10 3 


1'1'-'''2: Rectangle only 
x,y;d: 
~32168,OOOO to 
n=3 
Hatched rectangle 
+32767.4999 
n=O' Hatched rectangle 
t: i to 4 


x.y: X axis arid Y axis lengths 


d: Spacing betWeen hatching I-=,~,,,,,,~r-~ 


--+~~----~-+;-cc-"'-~_,_~,~_~,,~ 
-+~i:-f_;'a~t_;ch,-i,-ng~.'--Og-le-'~- ,,==ti l4~' i 9~~"-L"~'~· 


X 
Axis 
Xp,q,r 
p 
0: Y oX.is 
p: 0,1 


p,'''1 
X 8xis 
q: 
~32'768,ObOO to 
q: SUile spacing 
+32767A999 


r: Number of repetiIIOr)~) 
r: i to :32076.4999 


D-1 


Command 
Format 
Parameter 
Parameter range 
Page 
(Default value) 


y 
Curve 
Ym,x 1,yT ,:<2.y2, ... xn,yn 
m-O: Open 
xn,yn: X and 


curved line 
Yabsolute 


I 


III 
1: Clos~ 
coordinates 


Bd curved 


line 
I 


~ 


III 
2: Open 
xn,yn: X and 
2-29 


curved Ene 
Y relative 


III 
3 
CloG" 
coordinates 
m: 0 to:3 


ecl curved 
xn,yn: 
~32768,OOOO to 


Mc 
+32767.4998 


- 
Relative Curve 
-~ m,~x1 ,Ayl ,dx2,lly2,<": 
m'---O:,'Open curved line 
m: 0 to I 


dxn,dyn 
m= 1: Closed curved line 
iixn,dyn: 
~32768.0000 10 


iixn: X relative coordinete 
+3276/.4998 
2-31 


__0_" 
dyn: Y rel?ti::f:,,::::<::_~fflate 


1\ 
C"II RO-GL I 
Com- 
A [nD-GL 
~~I~--~ 
, I, lpa_~_~~~~"'~N t~"r:!:'i~tor8l 
mand 
I command 
pOn)metNI' 
2"33 


D-2 


RD-GL I 
Commands 


Command 
Format 
Parameter 
Parameter range 
Page 
(Default value) 


AA 
Arc Absolute 
AAx,y/lc LOd); 
x: X center coordinate 
x,y: 
3276tl,OOOb to 
I 


y, Y canter coordiflate 
+32767.4999 
I 


Bc: C8nter angle 
{le: -32768,0000" to 
I 3·16 
Od: Besolution 
+32767,4999" 


Od: -32'768.0000" to 


--'_.~'-'. 
~Q.04999" (5) 


AA 
Arc RBlative 
AAax,LlV,{Jc Uldl; 
ix: X centm coordinate 
Ax,ay: 
~32768.0000 to 


!1y: YcenUit coordinate 
+ 32767 .4999 
{}c: Center BnglD 
Oe: -32768.0000" to 
3-17 


I 


ed: RHsolution 
+32767,4899" 


Od: -3276$,0000" to 
+327G7.4999:' (Si 
CA 
Designnte Alternate 
..~-- 


CAn; 
n: ChorEil.:ter set numbD( 
n: 0"'"4,6~, 9,30·'~·39 
Character Set 
I CA. 
(Designated by the DIP switch) 
3·1(3 


Cl 
Circlo 
CIII,Odi, 
I' R,d,us 
c 
327GB.OOOO to 


I 


Od: _Resolution 
+327f)'1.4999 
3-19 
tid~ -]2'l68,OOmY to 
- 
+3276'7.4999" 15) 


CP ICharacter Plot 
CPnx,ny; 
nx: Number of characters in X 
nx: --128 0000 to 
ep; 
dif{)·ction 
:+ 127.9899 
3-20 
I 
fly: :Number of characters in Y 
ny: -128.0000 to 


CS 


direction 
+ 127.9999 
-~-~~--~ 
_._-~- 


I COh, 
.- 


Designate Standard 
n: Chracter set number 
n; 0"--4,6-·,9,30,,-,39 


Character Set 
CS; 
(DeAgnate,d by the DIP ::lwitclt 
3-21 


_.~~,-' ()jgitize CleM 
DC; 


-,,~ 
IJ-22 
%fDe,ault 
-,~~.,,-- 
3-2.] 


01 
Absolute Directi;;~~~ 
,._,., 
_.. 
Olrun,rise-; 
rlJn·~-O' Vertical pnntil1fj 
128,0000 to +127,9999 
3-24 
i 
DI; 
riSB=O: Horizontal printing 
(run=1,rise=O) 


DP 
Digitizo Point 
DP; 
"·25 
DA i Relative Dircctl{)n 
Df'lrufl,rise; 
run.-O: Vertical printing 
-1280000 to + 1270999 


"-0"-+ Defined T'erminawr 


01; 
rise =0' Horizontal printi!lg 
(run= l,dse=Ol 
3,26 


r 
OTe; 
c: ChaTllctlJr 
Other than lNULLlCHR-$(O) 


I 
ChtH<1cter 
:1-27 
I 
IEn 
, 


EA 
Edqe Rectangte Ab- 
I EAx,y, 
·3276B O(lOO tD 


~ 
x ~ X ab-solute coordin3t~~ 
3<2B 
solute 
y: Y absolute cOOrdinate 
+32767.4999 


ER 


--,., 
._... 
Edge Rectangle 
ER,;\x,Ay; 
e.x~ X rela-tive coordinate 
32768,0000 to 


RBtative 
l:.y:.Y relative coordinate- 
cl- 32767.4999 
3«28 


EW 
.. ~~.. 


_ . 
«--- ,-"._ .. 


Edge Wedge 
EWr/J1,fic (Jfd); 
t: Radius 
; 
<32768.0000 to 


01: Start ,mfj!() 
+32767.4999 


Oe: (enter angle 
III 
-32768,0000" to 


Od: Re"olutlOo 
1,32767,4999' 


I)C: -327GB.GOOD" to 
3-30 


+32767.4999" 
I 
Od: 
« 32'768,0000" to 


_.~~~, 
+ 32767.4999' ... (5) 


FT I F,!! Type 
FTn Ld (J1ll; 
n"'" 1: Directional shading 
n 
1 to 5 (1) 


FT; 
n=2: Unidirectional shading 
d: 0 to 3276'7.4999 


n=3: Hatching 
{d=(P1 ~P2j;<0.OlJ 
1)",,.,4: Cros,s h8tchih[j 
!I 
'--32760" to +32760" (0) 
3·32 
n=5: Ignored 
d: Spacing 


-~~,~,,--- 


, .- 
IJ Angle 
~~~~~ -~--1------ 
IM 
Input Mask 
IME; 
·."."""""=1 
;,,, 
; IM, 


~N 
Jnitialize 
IIN: 


--~-~ 
~~- ~~~--~~- 
.~t34 
._- ~,----~~-_.~-- ~- -- 


I (PP1"P1y (, 
X andY-c~ord~n-ilt;" -of r1~ - 
D",;:gnat8d by the- DIP t,wltch .•. I"~~; 
IP iInput P1 and P2 


cmdP2 
I· 


Command 
Format 
Parameter 
Parameter range 


(Default value) 
Page 


3-38 
line) 


P"""O to 127_9999 (4) 


Designated by the DIP switch 
xl and yi are coordinates of 
tho lower Idt corner 
x2 and y2 ani coordinates of 


the upper filtht CO!i2:::~ 
~.,~ ~,__ ----.~~~~~~~~~~+_oc:"""_J 
. _~D~~§.~?!.0E~~,_~:c"~'ir~,g'-~~~t-:-=-~-;;;c:-:-;-c;c;-;e"C:;~-r--,,3~.3~7'"--1 


n: Pattern number 
n 
128 to +127 (SoE-d 
p: Pitch Itlngth (!!tl) 


IWxl,y1,x2,y2; 


IW; 


LB cl c2 c3 .. en ClHl$(:3) 


LTn,(p}; 
LT; 


IW 
Input Window 


3-39 
__~_I-'__c~ 


3·40 


3-46 


348 


3-F..O 


3-50 


32768<0000 to 


+'32767,4999 


32768,0000 to 


+32767,4899 


0.1 to 5,0 (o,3l 


Absolute X and Y cOordini)ltlS 


I Absoiute X and Y coordinates 


PA 
Plot Absolute 
PAxl,ylLx2,y2,>d); 
PA; 
PU 
Pen Up/Down 


and 
PO 


PU; 


PD; 
PUxl,yl (,x2,y2, .. ,); 


1-,~t-:::-:CCC7C-----I-P;;;()~x :I.:_~L~~,?~"~~~~.···); 


PR 
Plot FlB1Btive 
PRt.xl,Ayl Ll.\x2.Ay2, .. ); 
Absolute X and Y COordinates 
327612\,0000 to 
~~-49 
=-----If.;P"Rc-, 
-t-::<=== 
I~+~322.6-7~4'j9!J.-----~~f---I 
PS 
Paper Size 
PSs; 
$: Paper size 
0 to 127 
(Designated by the DtP switch) 


3-51 
PAx,y, 
RA 
Hcctangl-e Absolute 
x: X absolute coordinate 
327t18,OOOO to 


y: Yabsolute coordinate 
+~32767.4999 
---ROC fR6t~-a-tB-C;:-oo-,-d~'n-'~le-" --t-,R~()~n-,-------~~+-n-'~fCto~t-"~e~an=gIH-.-~-.- -- --I~O~,' -m80' (0) 


RO, 
RR 
Rectangle Relative 
Ax- X relative coordinate 
liy: Y relative coordinate 


~ 3276£1,0000 to 
+007<" MW' 
3-54 


GS:;A;-+-;s"&:::le:::ct"A"I"te",,,na,,,t,,e__-!,,S:;A,.;===-===--r:===CO=C: 
c__~ 
+--3:o-,"5,"5--1 
se 
Scale 
SCxmin,xmax,ymin,yrnoxi 
xmitl,yrnin: Pl 
u$er-(;Q;;;:~-'-"~'"::'ii7'68~OOOOto 
se; 
dinates 
+32767.4999 
xm,lx,ymax: P2 USBr coor, 
(Depends o-n tho DIP switch 


dinales 
setting of the paper size 


mode,) 


w: Character width (cm) 
h: Character height (cm) 


SI 
Absolute CtH)raOl€r 
Slw,h; 


Size 
SI; 
128.0000 to +127.9999 


(cm) 


(BJA3 size: 
w=:o0,29,h=:oO.38) 
lA/A4 size: 


I-;;;-~--:::------~c-c----- 
-1----7=-c--7'--;-=--~I-w-~g...:_!-~.~~,.~Q:3!L- 
SL 
Slant 
SUanO; 
----~ 
tanO: Clt3facter slant 
~- 128.0000 to +127 .99f7,J9,-I-~~-J 


SL; 
to) 
~57 


SM 
Symbol Mode 
SMk; 
k; Character or symbol 
(no symbol model 


SM, 


3-60 
n 
Ow8(O) 
n: Pen number 
se I S,,'DCt Pe' 
SPn, 


SP; 


hS"RiI-R~e~,;"t;,v~e~CC,hhe~',~a;;c;;tB;;,~sil,,;;ei~s~R~w~,hh-,~~~~~~~-t-;w;;':Ch;;;;;Ct.;;~W;;;,ddtlth;----~t-=128,0000 to -1-127.9999 


SH; 
It: Ch8t'i'-!Gter height 
(%) (w=O.75,h= 1.5) 


0-4 


362 


3-6B 


Paian'\et~rtange 
(Default .v8Iue) 


s: 


Oc: Ceflter angle 


Od: R?SOlllUQt1 


Fottriat 


XT; 
'IT; 


tp: Tick lengthih positive 
directiOn 


tn: 
length in 
direction 


11~~;n;;i;ll-e{1 l'.h,;;'cter-hJCTP-IXXT Av J~;P)- -1~.lf:x~n~;iNfLurnber of Xgrids 


~yr,; Number of Y grids 


xr 
Tick 
and 
¥T 


